WITH 


MINIMUM MAINTENANCE COSTS 


PROTECTIVE COATINGS 


The service life your equipment—the efficiency your production 
schedules the ultimate value your investment and maintenance 
dollars all are vitally dependent the continuing performance the 
protective coatings specified your plant. Thus, success failure 
your coatings can mean the difference between tremendous losses 
substantial savings. 


assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and must applied 
properly yield maximum benefit. 


AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 


First all, AMERCOAT provides the right coating for the particu- 
lar problem. From the complete AMERCOAT line, possible 


CHICAGO, ILLINOIS 
KENILWORTH, NEW JERSEY 


JACKSONVILLE, FLORIDA 


CORPORATION 


4809 Firestone South Gate, Calif. HOUSTON, TEXAS 


provide specific coatings for specific exposures achieve specified pro- 
tective performance. 

addition, you receive the added value conscien- 

tious service follow-through backed organization SPECIALIZING are 

industrial corrosion control. With the assistance and on-the-spot advice 

trained representative, you get the best possible application through packi 

proper attention surface preparation and correct coating techniques. 

Investigate AMERCOAT now. It’s your surest way effective, long- marri 

term corrosion control. experienced representative near you serve 

you. For complete details write today. 
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This Aloyco valve 
cuts maintenance costs 
corrosive service 


Prevent valve corrosion from eating into your production 
and profits! 

How? Look Aloyco, the world’s largest specialists the 
manufacture corrosion-resistant valves, for the valve design 
and alloy that will give lasting, maintenance-free performance. 

Mechanically, this Aloyco Gate Valve 111-A evidence 
the careful attention given every detail construction that 
marks Aloyco’s complete line. determine the best mate- 


for each specific application, our engineers will glad 
pre-test various alloys under your actual line conditions and 

base their recommendations actual service data. 

you have problem valve maintenance replacement 

because corrosion, write Aloyco’s Corrosion Engineering 
Service about your own valve needs. call your nearest 
Aloyco distributor. 


ALOYCO 111-A GATE VALVE Rocker type gland and gland followers. 
packing for stuffing box (optional). 


Double disk, ball-and-socket type wedges. 


Advanced features these valves increase their 
corrosion-resistance 


Double disk ball-and-socket type wedges are free rotate and 

are non-fouling any position assure pressure tightness 

both seats. ALOYCO 

boxes may This alloy was specifically developed provide corrosion- 
packing material even when valve under pressure and wide open. resistance against wide range sulphuric acid concen- 
Rocker type gland plates and guided gland followers prevent trations and temperatures. 


marring the stems when repacking. Since its inception, Aloyco has also proved highly 


Handwheels keyed yoke-bushings for easy disassembly. effective handling varied concentrations sludge acid, 
All parts are corrosion-resistant alloy except yoke-bushings, caustic soda, fatty acids, acetic acid, phosphoric acid, 
nuts and handwheels. Available from 12". Alloys regularly chlorinated hydrocarbons, and many other process 
stocked are Aloyco 20, 18-8S and 18-8SMo. solutions. 


ALLOY STEEL PRODUCTS COMPANY, Inc. 
1323 West Elizabeth Avenue, Linden, New Jersey 
Plants: Linden, J.; Bloomfield, J.; Elizabeth, 


DISTRICT OFFICES: 


NEW YORK 1, N. Y. PITTSBURGH 22, PA. ST. LOUIS, MISSOURI HOUSTON 6, TEXAS 
350 Fifth 318 Investment Bidg. 1221 Locust 


2716 Danville St. 
WILMINGTON, DEL. ATLANTA, GEORGIA CHICAGO 4, ILLINOIS SAN FRANCISCO, CALIF. 
226 West Ninth St. 333 Candler Bidg. 332 So. Michigan Ave. 24 California St. 
LOS ANGELES 22, CAL. BUFFALO 14, N. Y. 


5442 Jillson St 3053 Main St. 
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MAGNESIUM ANODES PROTECT 


SMALL CRAFT FROM CORROSION 


Extensive tests conducted tugs, LCM’s, and fishing craft 


demonstrate the effectiveness anodic installations 


Anodes, made magnesium, have proved the most 
efficient, the most effective (and the 


protection against the deteriorating, corrosive action 
sea water the hulls ships. 


This has been demonstrated sea-going vessels all 
types and sizes. Tests have been conducted ships 
large The Dow Chemical Company’s 
“Marine Chemist” and smaller craft, such the kind 


tugs, barges, and scows you find most harbors. 
every case the results have shown that magnesium 


anodes stop corrosive action and provide positive pro- 
tection for underwater surfaces. Magnesium anodes save 


you can depend DOW MAGNESIUM ANODES 


operators money, too, reducing the need for descaling, 
expensive paint coatings, sandblasting, and other methods 
fighting corrosion. 


Magnesium anodes are relatively simple install. And 
far maintenance concerned, they require only 
occasional replacement. Furthermore, their effect 
speed handling the vessel negligible. 


Why not look into magnesium anodes for your ships? You 
will find small investment that will repay you 
many times over. free, informative, illustrated booklet 
magnesium anodes, write today THE DOW CHEMICAL 
Magnesium Department, Midland, Michigan. 
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devoted entirely 


CORROSION 


research and control 


Published Monthly its official journal, the National Association Corrosion 
Engineers, Inc., at Houston, Texas, U. S. A., as a permanent record of progress 
corrosion control. 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co, of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
1070 Hornby St., Vancouver, 


B. C. 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 
(Being Formed) 

F. W. HEWES, Interim Chair- 
man; Canadian Protective 
Coating Ltd., 9336 91st Street, 
Edmonton, Alberta. 


Hamilton-Niagara Section 


H. W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King St. 


E., Hamilton, Ontario, Can- 
ada. 

R. J. BERKOL, Vice-Chair- 
man; Atlas Steels Ltd., Wel- 
land, Ontario, Canada. 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


H. G. BURBIDGE, Acting 
Chairman; 1700 Sun Life 
Building, Montreal, Quebec. 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada, 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R, J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada, 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C, 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan. 

JACK H. LoPRETE, Chair- 
man; Spray-Coat Engineers, 
775 S. Bayside St., Detroit 
25, Michigan. 

NORMAN A. KERSTEIN, 
Vice-Chairman; 16817 Rob- 
son, Detroit, Michigan. 

JAMES F. HIRSHFELD, Sec- 
retary-Treasurer; Hinchman 
Corp., 1208 Francis Palms 
Bldg., Detroit 1, Michigan. 


Chicago Section 

L. W. EWING, Chairman; 
Standard Oil Co. of Indiana, 
910 S. Michigan Ave., Chi- 
cago, Illinois. 

R. I, LINDBERG, Vice-Chair- 
man; Sinclair Research Lab- 
oratories, Inc., 400 E. Sibley 
Blvd., Harvey, Illinois. 


j 


L. W. PETERSEN, Secretary; 
Swift & Company, U. S. 
Yards, Chicago, Illinois. 

R. W. FLOURNOY, Treasurer; 
Corn Products Refining Co., 
Chemical Division, 3216 
Prairie Ave., Brookfield, 
Illinois, 


Cleveland Section 

WILLIAM W. PALMQUIST, 
Chairman; National Carbon 
Company, Box 6087, Cleve- 
land 1, Ohio. 

THOMAS H. HOWALD, Vice- 
Chairman; Chase Brass and 
Copper Co., 1155 Babbitt 
Road, Cleveland, Ohio, 

JANE RIGO, Secretary-Treas- 
urer; American Steel & Wire 
Co., Wire Ave., Cleveland, 
Ohio, 


Detroit Section 


JAMES F. HIRSHFELD, 
Chairman; The Hinchman 
Corporation, 1208 Francis 
Palms Bldg., Detroit 1, 
Michigan. 

EUGENE V. IVANSO, Vice- 
Chairman; Detroit Testing 
Labs., Inc., 554 Bagley Ave., 
Detroit, Michigan. 

DAVID L. HILL, Secretary; 
Timken Detroit Axle Co., 
100-400 Clark Ave., Detroit, 
Michigan. 

PROCTOR G. COATES, Treas- 
urer; Michigan Bell Tele- 
phone Co., 312 Potawatomi 
Blvd., Royal Oak, Michigan. 


Eastern Wisconsin 


Section 


ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 


North 27th St., Milwaukee, 
Wisconsin, 


ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 


HAROLD F. HAASE, Sec.- 
Treas.; 2917 West Juneau 
Ave., Milwaukee 8, Wisconsin. 


Greater St. Louis Section 

CAMDEN A. COBERLY, 
Chairman; 316 Oak Manor 
Lane, Webster Groves 19, 
Missouri. 

WILLIAM J. RIES, Vice- 
Chairman; Tretolite Com- 
pany, St. Louis 19, Missouri. 

ROBERT D. SANFORD, Secre- 
tary; Nooter Corporation, 
1400 South Second St., St. 
Louis 4, Missouri. 

DONALD H. BECKER, Treas- 
urer; Reilly Tar & Chemical 
Corp., P. O. Box 370, Granite 
City, Illinois. 


Kansas City Section 


L. F. HEVERLY, Chairman; 
Great Lakes Pipeline Co., 
5425 Chadwick Rd., Kansas 
City, Missouri. 

R. A. KELLEY, Vice-Chair- 

man; Minnesota Mining & 

Mfg. Co., 4224 West 73rd 

Terrace, Prairie Village, 

Kansas. 

BERRINGER, Secretary- 

Treasurer; Panhandle East- 

ern Pipe Line Co., 1221 Balti- 

more Ave., Kansas City, 

Missouri. 


Southwestern Ohio 
Section 


ARTHUR D. CASTER, Chair- 
man; 38 Arcadia Place, Cin- 
cinnati, Ohio. 

W. A. LUCE, 
The Duriron Co., 
1019, Dayton, Ohio. 

LEWIS M. LEDERER, Secre- 
tary; Inner-Tank Lining 
Corp., 1097 Wade St., Cin- 
cinnati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Co., 
General Engineering Depart- 
ment, P. O. Box 960, Cin- 
cinnati 1, Ohio. 


Vice-Chairman; 
Inc., Box 


NORTHEAST REGION 


L. B. DONOVAN, Director; 
Consolidated Edison Co. of 
New York, Inc., 4 Irving 
Place, New York, New York. 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 

L. G. VON LOSSBERG, Chair- 
man; Sheppard T. Powell 
Consulting Chemical Engi- 
neers, 330 North Charles St., 
Baltimore, Maryland. 

ALLEN L. ALEXANDER, 
Vice-Chairman; 1710 Oak- 
erest Drive, Alexandria, Vir- 
ginia. 

RISQUE BENEDICT, Secre- 
tary-Treasurer; Naval Re- 
search Laboratory, Washing- 
ton 25, D. C. 


Genessee Valley Section 
(Being Formed) 


Greater Boston Section 


JOHN SWIFT, Chairman; A. D. 
Little, Inc., 30 Memorial 
Drive, Cambridge, Massachu- 
setts. 

A. ORMAN FISHER, Vice- 
Chairman; Monsanto Chemi- 
cal Co., Everett Station, Bos- 
ton, Massachusetts, 

J. DWIGHT BIRD, Secretary- 
Treasurer; The Dampney 
Co., 1243 River, Hyde Park, 
Boston, Massachusetts. 


Kanawha Valley Section 


A. C. HAMSTEAD, Chairman; 
Carbide and Carbon Chemi- 
eal Co., South Charleston, 
West Virginia. 

R. I. ZIMMERER, Vice-Chair- 
man; Westvaco Chemica! 
Div., Food Machinery & 
Chemical Corp., Drawer 8127, 
South Charleston, West Vir- 
ginia, 

CONRAD WEIGERS, Secre- 


tary; Allied Services, Inc., 
Spring & Bullitt Sts., Sta- 
tion A, Charleston, West 


Virginia, 

W. R. CURLEY, Treasurer; 
Hope Natural Gas Co., Box 
1951, Clarksburg, West Vir- 
ginia. 


Metropolitan New 
York Section 


M. BERMANN, Chairman; 
Brooklyn Union Gas Co., 197 
St. James Place, Brooklyn, 
New York, 

F. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-Proofing 
Corp., Box 178, Newark 1, 
New Jersey. 


R. H. LUCKE, Secretary-Treas- 


urer; Esso Standard Oil 
Company, Box 222, Linden, 


New Jersey. 


Philadelphia Section 


H,. H. BENNETT, Chairman; 
Socony-Vacuum Oil Co., Ine., 
Paulsboro, N. J. 

J. S. PETTIBONE, Vice-Chair- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

Ss. F. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co., 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 


FRANK E. COSTANZO, Chair- 
man; The Manufacturers 
Light & Heat Co., 2202 
Vodeli St., Pittsburgh 16, 
Pennsylvania. 

WAYNE W. BINGER, Vice- 
Chairman; Aluminum Com- 


pany of America, Box 772, 
New Kensington, Pennsyl- 
vania. 


THOMAS T. ROYSTON, Secre- 
tary; Royston Laboratories, 
Inc., 128 First Street, Blaw- 
nox, Pennsylvania. 

WILLIAM G. RENSHAW, 
Treasurer; Allegheny Lud- 
lum Steel Corp., Bracken- 
ridge, Pennsylvania. 


Schenectady-Albany-Troy 
Section 
(Being Formed) 


Southern New England 
Section 


A. W. TRACY, Chairman; 
American Brass Company, 
Waterbury, Connecticut. 

F. M. BARRY, Vice-Chairman; 

Scoville Mfg. Company, 99 

Mill Street, Waterbury, Con- 

necticut. 

M. RASMUSSEN, Secretary- 

Treasurer; Manning Maxwell 

& Moore, Inc., 250 E. Main 

St., Stratford, Connecticut. 
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Western New York 


Section 
JAMES E. SHIELDS, Chair- 
man; 820 College Ave., Ni- 


agara Falls, New York. 

E. THORNBERG, Vice- 
Chairman; Hooker Electro- 
chemical Co., Box 344, Ni- 
agara Falls, New York. 
WILLIAM R. WARDROP, 
Secretary-Treasurer; Metal- 
Cladding, Inc., 128 Lakeview 
Ave., Buffalo, New York. 


SOUTHEAST REGION 


D. McCAULEY, Director; 
American Cast Iron Pipe Co., 
Box 2603, Birmingham, Ala- 
bama. 

it, C. VAN NOUHUYS, Chair- 
man; Southeastern Pipe Line 
Box 1737, Atlanta, 
Georgia. 

FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
lanta, Georgia. 

D. VINES, Secretary-Treas- 
urer; Koppers Company, Inc., 
Tar Products Division, Wood- 
ward, Alabama, 


Atlanta Section 


|, FLYNN JOHNSTON, Chair- 
man; American Tel. & Tel. 


Co., 1139 Hurt Bldg., At- 
lanta, Georgia. 
RAYMOND F. TRAPP, Vice- 


Chairman; 3431 Sherman 
Road, Hapeville, Georgia. 
ALEX M. ERGANIAN, Secre- 
tary-Treasurer; Pipe Line 
Service Corp., 1734 Candler 

Bldg., Atlanta, Georgia. 


Jacksonville 
Section 


HENRY T. RUDOLF, Chair- 
man; Atlantic Coatings Co., 
Inc., P. O. Box 2976, Jack- 
sonville 3, Florida. 

E. ALEXANDER, 
tary-Treasurer; Dozier & 
Gay Paint Co., P. O. Box 
3176, Station F, Jacksonville, 
Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 

J. S. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 

NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


SOUTH CENTRAL REGION 
DERK HOLSTEYN, Director; 

Shell Oil Co., Box 

Houston, Texas. 

H. L, BILHARTZ, Chairman; 


Secre- 


2527, 


Atlantic Refining Co., Box 
2819, Dallas, Texas. 
CLIFFORD L. BARR, Vice- 


Chairman; Shell Oil Co., 
Richards Building, New Or- 
leans, La. 

JOHN E, LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas, 


retary -Treasurer; Briner 
Paint Mfg. Co., Inc., 3713 
Agnes St., Corpus Christi, 
Texas, 


Central Oklahoma Section 
DAN H. CARPENTER, Chair- 
man; Sohio Petroleum Co., 
1300 Skirvin Tower, Okla- 
homa City, Oklahoma. 
MARTIN L, STEFFENS, Vice- 
Chairman; Oklahoma Nat- 
ural Gas Co., Box 1620, 
Oklahoma City, Oklahoma. 
BRUCE D. OWEN, Secretary- 
‘Treasurer; Southwestern Bell 
Tel. Co., 405 N. Broadway, 
_ Oklahoma City, Oklahoma, 
F, W. FULLERTON, Trustee; 
Southwestern Bell Telephone 
“o., 406 North Broadway, 
Oklahoma City, Oklahoma. 
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Corpus Christi Section 

Cc. F. WARD, Chairman; Mag- 
nolia Petroleum Co., Refin- 
ing Dept., Box 1179, Corpus 
Christi, Texas. 

JOHN P. WESTERVELT, Vice- 
Chairman; Pontiac Pipe Line 
& Export Co., Box 1581, 
Corpus Christi, Texas. 

RAYMOND H. PFREHM, Sec- 
retary- Treasurer; Humble 
Pipe Line Co., Box 1051, 
Corpus Christi, Texas. 

FRED W. HODSON, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua St., Corpus 
Christi, Texas. 


Houston Section 


L. G. SHARPE, Chairman; 
Humble Pipe Line Co., P. O. 
Drawer 2220, Houston 1, 
Texas. 

J. A. CALDWELL, Vice-Chair- 
man; Humble Oil and Ref. 
Co., Box 2180, Houston, 
Texas, 

R. C. BOOTH, Secretary- 
Treasurer; 5719 South Seas, 
Houston, Texas. 

OLIVER OSBORN, Trustee; 
Dow Chemical Co., Freeport, 
Texas. 


New Orleans-Baton 
Rouge Section 


JACK T. MARTIN, Chairman; 
The Texas Company, Pro- 
duction Dept., P. O. Box 252, 
New Orleans, Louisiana. 

FRANK S. BIRD, Vice-Chair- 
man; The California Co., 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, Louisiana. 

RUSSELL W. SCHUTT, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 193, 
New Orleans, Louisiana. 

T. B. WOGAN, Trustee; Prod- 
ucts Research, Ine., Box 
6116, New Orleans, Louisiana. 


North Texas Section 

J. GORDON MEEK, Chairman; 
Keith-Kote Co., Box 7086, 
Dallas, Texas. 

PAUL C. FLEMING, Vice- 
Chairman; Gulf Oil Corp., 


Drawer 1290, Ft. Worth, 
Texas. 
Cc. L. SLOVER, Secretary- 


Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas. 


J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas, 


Permian Basin Section 

THOMAS M. NEWELL, Chair- 
man; Cardinal Chemical, 
Inc., Box 2049, Odessa, Texas. 

E. O. KEMPER, First Vice- 
Chairman; Permian Enter- 
prises, Inc., 1010 N. Wash- 
ington, Odessa, Texas. 

WILLIAM A. HOPWOOD, Sec- 
ond Vice-Chairman; Tnemec 
Co., Inc., 2703 8S. Colonial 
Drive, Odessa, Texas. 

JOHN A. KNOX, Secretary- 
Treasurer; The Western Co., 
Box 310, Midland, Texas. 

c. O. BUNDRANT, Trustee; 
The Western Co., Box 310, 
Midland, Texas. 


Rocky Mountain Section 

WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 
Denver, Colorado. 

KARL S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 

JOHN F, FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 


Directory NACE Regional and Sectional Officers 


Sabine-Neches Section 

CHARLES A. RIDENOUR, 
Chairman; Magnolia Petro- 
leum Co., Box 3311, Beau- 
mont, Texas. 

CRAWFORD E. CHAISSON, 
Vice-Chairman; Cities Serv- 
ice Refining Corp., Rt. 1, 
Box 323 D, West Lake, 
Louisiana. 

CHARLES E. HUDDLESTON, 
JR., Secretary - Treasurer; 
Socony Paint Products Co., 
Box 2848, Beaumont, Texas. 

R. P. CLARKE, Trustee; At- 
lantic Refining Co., Box 849, 
Port Arthur, Texas. 


Shreveport Section 

W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

W. A. BROOME, Trustee; 
Arkansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 


Teche Section 

GEORGE M. HARPER, Chair- 
man; Union Oil Co. of Cali- 
fornia, Box 421, Abbeville, 
Louisiana. 

GUS VOGLER, Vice-Chairman; 
Allen Cathodic Protection 
Co., P. O. Box 264, Lafay- 
ette, Louisiana, 

JAMES H. BOOKSH, JR., Sec- 
retary-Treasurer; United Gas 
Corp., Box 435, New Iberia, 
Louisiana. 

GEORGE M. HARPER, Trus- 
tee; (address above). 


Tulsa Section 

JACK P. BARRETT, 
man; Stanolind Oil 
Co., P. O. Box 591, 
Oklahoma. 

L. B. NELSON, Vice-Chair- 
man; Shell Pipe Line Corp., 
Box 831, Cushing, Oklahoma. 

HUGH A. BRADY, Secretary; 
Pipe Line Anode Corp., P. O. 
Box 996, Tulsa Oklahoma. 

EDWARD A. BARTOLINA, 
Treasurer; Moorlane Com- 
pany, P. O. Box 1679, Tulsa, 
Oklahoma. 

J. N. HUNTER, JR., Trustee; 
Service Pipe Line Co., Box 
1979, Tulsa, Oklahoma. 


Chair- 
& Gas 
Tulsa, 
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time. 


NEWS REPORTS FOR CORROSION 


News reports activities regions, sections 
and other subdivisions the National Associa- 
tion Corrosion Engineers should reach Cen- 
tral NACE before the tenth the month 
preceding the month which the report 


WESTERN REGION 


L. L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 

ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia. 

DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 
Angeles, California. 

R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia, 


Los Angeles Section 


Ss. J. ARTESE, Chairman; 
Shell Oil Co., Inc., Box 728, 
Wilmington, California, 

K. GALLY, Vice-Chairman; 
1061 Mar Vista Ave., Pasa- 
dena, California. 

H. TANDY, Secretary- 
Treasurer, Standard Oil Co. 
of California, Box 97, El 
Segundo, California. 


Salt Lake Section 


HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. 

GEORGE R. HILL, Vice-Chair- 
man; Fuel Technology Dept., 
University of Utah, Salt 
Lake City, Utah. 

JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 

L. E. MAGOFFIN, Chairman; 
California Water & Tele- 
phone Co., 19 West 9th St., 
National City, California, 

D. P. ARMBRUSTER, Vice- 
Chairman; San Diego Gas & 
Electric Co., 861 Sixth Ave., 
San Diego 1, California. 

DALLAS G. RAASCH, Secre- 
tary-Treasurer; La Mesa, 
Lemon Grove, Spring Valley 
Irrigation District, Box 518, 
La Mesa, California. 


San Francisco Bay Area 
Section 

G. A. WORKS, JR., Chairman; 
Union Oil Co. of California, 
Oleum, California. 

D. R. LOPER, Vice-Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush St., San 


Francisco, California, 

T. J. SMITH, Secretary-Treas- 
urer; Electric Steel Foundry 
Co., 240 First St., San Fran- 
cisco 5, Califernia. 


Secretaries who not already have supply 
are invited ask for copies the form 
Report for Corrosion” which facilitates making 
reports meetings. Notices future meetings 
will carried the “NACE Calendar” the 
News Section when information provided 


News meetings corrosion interest 
whatever origin are welcomed and will car- 
ried when space permits. 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
1070 Hornby St., Vancouver, 


B.C. 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 
(Being Formed) 

F. W. HEWES, Interim Chair- 
man; Canadian Protective 
Coating Ltd., 9336 91st Street, 
Edmonton, Alberta. 


Hamilton-Niagara Section 

W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada. 

R. J. BERKOL, Vice-Chair- 
man; Atlas Steels Ltd., Wel- 
land, Ontario, Canada, 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


H. G. BURBIDGE, Acting 
Chairman; 1700 Sun Life 
Building, Montreal, Quebec. 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada. 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada, 

R, J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada. 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. 8S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan. 

JACK H. LoPRETE, Chair- 
man; Spray-Coat Engineers, 
775 S. Bayside St., Detroit 
25, Michigan. 

NORMAN A. KERSTEIN, 
Vice-Chairman; 16817 Rob- 
son, Detroit, Michigan. 

JAMES F. HIRSHFELD, Sec- 
retary-Treasurer; Hinchman 
Corp., 1208 Francis Palms 
Bldg., Detroit 1, Michigan. 


Chicago Section 


L. W. EWING, Chairman; 
Standard Oil Co. of Indiana, 
910 S. Michigan Ave., Chi- 
cago, Illinois. 

R. I, LINDBERG, Vice-Chair- 
man; Sinclair Research Lab- 
oratories, Inc., 400 E. Sibley 
Blvd., Harvey, Illinois. 


j canons 


rove NORTH 


L. W. PETERSEN, Secretary; 
Swift & Company, U. S. 
Yards, Chicago, Illinois. 

R. W. FLOURNOY, Treasurer; 
Corn Products Refining Co., 
Chemical Division, 3216 
Prairie Ave., Brookfield, 
Illinois. 


Cleveland Section 

WILLIAM W. PALMQUIST, 
Chairman; National Carbon 
Company, Box 6087, Cleve- 
land 1, Ohio. 

THOMAS H. HOWALD, Vice- 
Chairman; Chase Brass and 
Copper Co., 1155 Babbitt 
Road, Cleveland, Ohio, 

JANE RIGO, Secretary-Treas- 
urer; American Steel & Wire 
Co., Wire Ave., Cleveland, 
Ohio, 


Detroit Section 

JAMES F. HIRSHFELD, 
Chairman; The Hinchman 
Corporation, 1208 Francis 
Palms Bldg., Detroit 1, 
Michigan. 

EUGENE V. IVANSO, Vice- 
Chairman; Detroit Testing 
Labs., Inc., 554 Bagley Ave., 
Detroit, Michigan. 

DAVID L. HILL, Secretary; 
Timken Detroit Axle Co., 
100-400 Clark Ave., Detroit, 
Michigan. 

PROCTOR G. COATES, Treas- 
urer; Michigan Bell Tele- 
phone Co., 312 Potawatomi 
Blvd., Royal Oak, Michigan. 


Eastern Wisconsin 


Section 

ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin. 


ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 


HAROLD F. HAASE, Sec.- 
Treas.; 2917 West Juneau 
Ave., Milwaukee 8, Wisconsin. 


Greater St. Section 

CAMDEN A. COBERLY, 
Chairman; 316 Oak Manor 
Lane, Webster Groves 19, 
Missouri. 

WILLIAM J. RIES, Vice- 
Chairman; Tretolite Com- 
pany, St. Louis 19, Missouri. 

ROBERT D. SANFORD, Secre- 
tary; Nooter Corporation, 
1400 South Second St., St. 
Louis 4, Missouri. 

DONALD H. BECKER, Treas- 
urer; Reilly Tar & Chemical 
Corp., P. O. Box 370, Granite 
City, Illinois, 


SOUTH CENTRAL- 


Kansas City Section 


L. F. HEVERLY, Chairman; 


Great Lakes Pipeline Co., 
5425 Chadwick Rd., Kansas 
City, Missouri. 

R. A. KELLEY, Vice-Chair- 
man; Minnesota Mining & 
Mfg. Co., 4224 West 73rd 
Terrace, Prairie Village, 
Kansas. 

J. C. BERRINGER, Secretary- 
Treasurer; Panhandle East- 
ern Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, 
Missouri. 


Southwestern Ohio 
Section 


ARTHUR D. CASTER, Chair- 
man; 38 Arcadia Place, Cin- 
cinnati, Ohio. 

W. A. LUCE, Vice-Chairman; 
The Duriron Co., Inc., Box 
1019, Dayton, Ohio. 

LEWIS M. LEDERER, Secre- 
tary; Inner-Tank Lining 
Corp., 1097 Wade St., Cin- 
cinnati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Co., 
General Engineering Depart- 
ment, P. O. Box 960, Cin- 
cinnati 1, Ohio. 


NORTHEAST REGION 


L. B. DONOVAN, Director; 
Consolidated Edison Co. of 
New York, Ince., 4 Irving 
Place, New York, New York. 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 


L. G. VON LOSSBERG, Chair- 
man; Sheppard T. Powell 
Consulting Chemical Engi- 
neers, 330 North Charles St., 
Baltimore, Maryland. 

ALLEN L. ALEXANDER, 
Vice-Chairman; 1710 Oak- 
erest Drive, Alexandria, Vir- 
ginia. 

RISQUE BENEDICT, Secre- 
tary-Treasurer; Naval Re- 
search Laboratory, Washing- 
ton 25, D. C. 


Genessee Valley Section 
(Being Formed) 


Greater Boston Section 


JOHN SWIFT, Chairman; A. D. 
Little, Inc., 30 Memorial 
Drive, Cambridge, Massachu- 
setts. 

A. ORMAN FISHER, Vice- 
Chairman; Monsanto Chemi- 
cal Co., Everett Station, Bos- 
ton, Massachusetts, 


J. DWIGHT BIRD, Secretary- 
Treasurer; The Dampney 
Co., 1243 River, Hyde Park, 
Boston, Massachusetts. 


Kanawha Valley Section 


A. C. HAMSTEAD, Chairman; 
Carbide and Carbon Chemi- 
eal Co., South Charleston, 
West Virginia. 

R. I. ZIMMERER, Vice-Chair- 
man; Westvaco Chemica! 
Div., Food Machinery & 
Chemical Corp., Drawer 8127, 
South Charleston, West Vir- 
ginia. 

CONRAD L. WEIGERS, Secre- 
tary; Allied Services, Inc., 
Spring & Bullitt Sts., Sta- 
tion A, Charleston, West 
Virginia. 

W. R. CURLEY, Treasurer; 
Hope Natural Gas Co., Box 
1951, Clarksburg, West Vir- 
ginia. 


Metropolitan New 
York Section 


M. BERMANN, Chairman, 
Brooklyn Union Gas Co., 197 
St. James Place, Brooklyn, 
New York. 

F. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-Proofing 
Corp., Box 178, Newark 1, 
New Jersey. 

R. H. LUCKE, Secretary-Treas- 
urer; Esso Standard Oil 
Company, Box 222, Linden, 
New Jersey. 


Philadelphia Section 


H. H. BENNETT, Chairman; 
Socony-Vacuum Oil Co., Inc., 
Paulsboro, N. J. 

. S. PETTIBONE, Vice-Chair- 
man; American Society for 

Testing Materials, 1916 Race 

Street, Philadelphia 3, Pa. 

Ss. F. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co., 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 


FRANK E. COSTANZO, Chair- 
man; The Manufacturers 
Light & Heat Co., 2202 
Vodeli St., Pittsburgh 14, 
Pennsylvania. 

WAYNE W. BINGER, Vice- 
Chairman; Aluminum Com- 
pany of America, Box 772, 
New Kensington, Pennsy!- 
vania. 

THOMAS T. ROYSTON, Secre- 
tary; Royston Laboratories, 
Inc., 128 First Street, Blaw- 
nox. Pennsylvania, 

WILLIAM G. RENSHAW, 
Treasurer; Allegheny Lud- 
lum Steel Corp., Bracken- 
ridge, Pennsylvania. 


Schenectady-Albany-Troy 
Section 
(Being Formed) 


Southern New England 
Section 


A. W. TRACY, Chairman; 
American Brass Company, 
Waterbury, Connecticut. 

F. M. BARRY, Vice-Chairman; 
Scoville Mfg. Company, 99 
Mill Street, Waterbury, Con- 
necticut. 

L. M. RASMUSSEN, Secretary- 
Treasurer; Manning Maxwell 
& Moore, Inc., 250 E, Main 
St., Stratford, Connecticut. 
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Western New York 
Section 


JAMES E. SHIELDS, Chair- 
man; 820 College Ave., Ni- 
agara Falls, New York. 

J. E. THORNBERG, Vice- 
Chairman; Hooker Electro- 
chemical Co., Box 344, Ni- 
agara Falls, New York. 

WILLIAM R. WARDROP, 
Secretary-Treasurer; Metal- 
Cladding, Inc., 128 Lakeview 
Ave., Buffalo, New York. 


SOUTHEAST REGION 


D. McCAULEY, Director; 
American Cast Iron Pipe Co., 
Box 2603, Birmingham, Ala- 
bama. 

li. C. VAN NOUHUYS, Chair- 

man; Southeastern Pipe Line 

Co, Box 1737, Atlanta, 

Georgia. 

FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
tanta, Georgia. 

D. VINES, Secretary-Treas- 
urer; Koppers Company, Inc., 
‘Tar Products Division, Wood- 
ward, Alabama, 


Atlanta Section 

J. FLYNN JOHNSTON, Chair- 
man; American Tel. & Tel. 
Co, 1139 Hurt Bldg., At- 
lanta, Georgia. 

RAYMOND F. TRAPP, Vice- 
Chairman; 3431 Sherman 
Road, Hapeville, Georgia. 

ALEX M. ERGANIAN, Secre- 
tary-Treasurer; Pipe Line 
Service Corp., 1734 Candler 
Bldg., Atlanta, Georgia. 


Jacksonville (Fla.) 
Section 


HENRY T. RUDOLF, Chair- 
man; Atlantic Coatings Co., 
Inc., P. O. Box 2976, Jack- 
sonville 3, Florida. 

i. E. ALEXANDER, Secre- 
tary-Treasurer; Dozier & 
Gay Paint Co., P. O. Box 
3176, Station F, Jacksonville, 
Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida, 

J. S. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida, 

NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 25 
Houston, Texas. 

H. L, BILHARTZ, Chairman; 
Atlantic Refining Co., Box 
2819, Dallas, Texas. 

CLIFFORD L. BARR, Vice- 
Chairman; Shell Oil Co., 
Richards Building, New Or- 
leans, La. 

JOHN E, LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas. 

JOHN W. NEE, Assistant Sec- 
retary-Treasurer; Briner 
Paint Mfg. Co., Inc., 3713 
\gnes St., Corpus Christi, 
Texas, 


Central Section 
DAN H. CARPENTER, Chair- 
man; Sohio Petroleum Co., 
1300 Skirvin Tower, Oklae 
homa City, Oklahoma. 
MARTIN L, STEFFENS, Vice- 
Chairman; Oklahoma Nat- 
ural Gas Co., Box 1620, 
Oklahoma City, Oklahoma. 
BRUCE D. OWEN, Secretary- 
Treasurer; Southwestern Bell 
Tel. Co., 405 N. Broadway, 
_ Oklahoma City, Oklahoma, 
F. W. FULLERTON, Trustee; 
Southwestern Bell Telephone 
“o., 406 North Broadway, 
Oklahoma City, Oklahoma, 
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Corpus Christi Section 


Cc. F. WARD, Chairman; Mag- 
nolia Petroleum Co., Refin- 
ing Dept., Box 1179, Corpus 
Christi, Texas. 

JOHN P. WESTERVELT, Vice- 
Chairman; Pontiac Pipe Line 
& Export Co., Box 1581, 
Corpus Christi, Texas. 

RAYMOND H. PFREHM, Sec- 
retary- Treasurer; Humble 
Pipe Line Co., Box 1051, 
Corpus Christi, Texas. 

FRED W. HODSON, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua St., Corpus 
Christi, Texas, 


Houston Section 


L. G. SHARPE, Chairman; 
Humble Pipe Line Co., P. O. 
Drawer 2220, Houston 1, 
Texas. 

J. A, CALDWELL, Vice-Chair- 
man; Humble Oil and Ref. 
Co., Box 2180, Houston, 
Texas. 

R. C. BOOTH, Secretary- 
Treasurer; 5719 South Seas, 
Houston, Texas. 

OLIVER OSBORN, Trustee; 
Dow Chemical Co., Freeport, 
Texas. 


New Orleans-Baton 
Rouge Section 


JACK T. MARTIN, Chairman; 
The Texas Company, Pro- 
duction Dept., P. O. Box 252, 
New Orleans, Louisiana. 

FRANK S. BIRD, Vice-Chair- 
man; The California Co., 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, Louisiana. 

RUSSELL W. SCHUTT, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 193, 
New Orleans, Louisiana. 

T. B. WOGAN, Trustee; Prod- 
ucts Research, Ine., Box 
6116, New Orleans, Louisiana. 


North Texas Section 

J. GORDON MEEK, Chairman; 
Keith-Kote Co., Box 7086, 
Dallas, Texas. 

PAUL C. FLEMING, Vice- 
Chairman; Gulf Oil Corp., 
Drawer 1290, Ft. Worth, 
Texas. 

c. L. SLOVER, Secretary- 
Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas. 

J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas. 


Permian Basin Section 


THOMAS M. NEWELL, Chair- 
man; Cardinal Chemical, 
Inc., Box 2049, Odessa, Texas. 

E. O. KEMPER, First Vice- 
Chairman; Permian Enter- 
prises, Inc., 1010 N. Wash- 
ington, Odessa, Texas. 

WILLIAM A. HOPWOOD, Sec- 
ond Vice-Chairman; Tnemec 
Co., Inc., 2703 S. Colonial 
Drive, Odessa, Texas. 

JOHN A. KNOX, Secretary- 
Treasurer; The Western Co., 
Box 310, Midland, Texas. 

c. O. BUNDRANT, Trustee; 
The Western Co., Box 310, 
Midland, Texas. 


Rocky Mountain Section 


WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 
Denver, Colorado. 

KARL 8S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 

JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 


Sabine-Neches Section 


CHARLES A. RIDENOUR, 
Chairman; Magnolia Petro- 
leum Co., Box 3311, Beau- 
mont, Texas. 

CRAWFORD E. CHAISSON, 
Vice-Chairman; Cities Serv- 
ice Refining Corp., Rt. 1, 
Box 323 D, West Lake, 
Louisiana, 

CHARLES E. HUDDLESTON, 
JR., Secretary - Treasurer; 
Socony Paint Products Co., 
Box 2848, Beaumont, Texas. 

R. P. CLARKE, Trustee; At- 
lantic Refining Co., Box 849, 
Port Arthur, Texas. 


Shreveport Section 

W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas- Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

W. A. BROOME, Trustee; 
Arkansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 


Teche Section 

GEORGE M. HARPER, Chair- 
man; Union Oil Co. of Cali- 
fornia, Box 421, Abbeville, 
Louisiana. 

GUS VOGLER, Vice-Chairman; 
Allen Cathodic Protection 
Co., P. O. Box 264, Lafay- 
ette, Louisiana. 

JAMES H. BOOKSH, JR., Sec- 
retary-Treasurer; United Gas 
Corp., Box 435, New Iberia, 
Louisiana. 

GEORGE M. HARPER, Trus- 
tee; (address above). 


Tulsa Section 

JACK P. BARRETT, Chair- 
man; Stanolind Oil & Gas 
Co., P. O. Box 591, Tulsa, 
Oklahoma. 

L. B. NELSON, Vice-Chair- 
man; Shell Pipe Line Corp., 
Box 831, Cushing, Oklahoma. 

HUGH A. BRADY, Secretary; 
Pipe Line Anode Corp., P. O. 
Box 996, Tulsa Oklahoma. 

EDWARD A. BARTOLINA, 
Treasurer; Moorlane Com- 
pany, P. O. Box 1679, Tulsa, 
Oklahoma. 

J. N. HUNTER, JR., Trustee; 
Service Pipe Line Co., Box 
1979, Tulsa, Oklahoma, 


published. 


time. 


NEWS REPORTS FOR CORROSION 


News reports activities regions, sections 
and other subdivisions the National Associa- 
tion Corrosion Engineers should reach Cen- 
tral Office NACE before the tenth the month 
preceding the month which the report 


WESTERN REGION 


L. L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 

ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia. 

DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 
Angeles, California, 

R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia, 


Los Angeles Section 


s. J. ARTESE, Chairman; 
Shell Oil Co., Inc., Box 728, 
Wilmington, California, 

K. GALLY, Vice-Chairman; 

1061 Mar Vista Ave., Pasa- 

dena, California. 

E. H. TANDY, Secretary- 
Treasurer, Standard Oil Co. 
of California, Box 97, El 
Segundo, California. 


Salt Lake Section 


HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. 

GEORGE R. HILL, Vice-Chair- 
man; Fuel Technology Dept., 
University of Utah, Salt 
Lake City, Utah. 

JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 


L. E. MAGOFFIN, Chairman; 
California Water & Tele- 
phone Co., 19 West 9th St., 
National City, California, 

bD. P. ARMBRUSTER, Vice- 
Chairman; San Diego Gas & 
Electric Co., 861 Sixth Ave., 
San Diego 1, California. 

DALLAS G. RAASCH, Secre- 
tary-Treasurer; La Mesa, 
Lemon Grove, Spring Valley 
Irrigation District, Box 518, 
La Mesa, California. 


San Francisco Bay Area 
Section 

G. A. WORKS, JR., Chairman; 
Union Oil Co. of California, 
Oleum, California. 

Db. R. LOPER, Vice-Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush St., San 
Francisco, California, 

T. J. SMITH, Secretary-Treas- 
urer; Electric Steel Foundry 
Co., 240 First St., San Fran- 
cisco 5, Califernia. 


Secretaries who not already have supply 
are invited ask for copies the form “News 
Report for Corrosion” which facilitates making 
reports meetings. Notices future meetings 
will carried the “NACE Calendar” the 
News Section when information provided 


News meetings corrosion interest 
whatever origin are welcomed and will car- 
ried when space permits. 


Directory Regional and Sectional Officers 


You can’t stop elephant with 


sling shot 


You can’t stop corrosion with ordinary 
takes BITUMASTIC COATINGS! 


CORROSION can’t stopped or- 
dinary paints conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages rust 
for any appreciable length time. 
But Bitumastic Coatings can! 

FIRST—Unlike maintenance paints, 
Bitumastic® Protective Coatings are 
specially formulated from coal-tar 
pitch base* that is, for all practical 
purposes, impervious water. When 
you keep moisture away from 
exposed surface, you stop corrosion. 


FURTHER—Bitumastic Coatings pro- 
vide extra-tough, extra-thick 
barrier against corrosive elements— 
barrier that impenetrable. These 
coatings provide times the 
film thickness conventional paint 
coatings. 

FINALLY—Bitumastic Coatings stop 


corrosion caused moisture—acid 
fumes—alkaline fumes—corrosive 
soil—salt air—heat. There are 
Koppers Coatings—formulated 
control corrosion metal and de- 
terioration concrete. Use coupon 
for full information. 


*Hi-Heat Gray contains a metallic base. 


SEND FOR SET FREE BOOKLETS! 
Koppers Company, Inc., Tar Products Division 


Dept. 204-T, Pittsburgh 19, Pa. 


Please send me, without charge obligation, information corro- 


sion prevention. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 204-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 


February, 
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PROTECTION 


through efficient self-destructio 


Corrosion occurs when electricity flows from 
metal surface surrounding electrolyte 
resulting loss metal. corrosion takes 
place where current flows from the electrolyte 
the metal. 

‘Cathodic protection the application 
direct current supplied external source, 
oppose the flow current from metal sur- 
face electrolyte. All current discharge 
from the metal surface halted when struc- 
ture protected. The current for cathodic pro- 
tection may generated battery action 
between the structure and galvanic anode— 
which metal having more negative 
solution potential than that the metal 
protected. Magnesium and zinc are wide- 


5 


spread use for this purpose. The comparative 
properties zinc and magnesium anode 
material are shown the table below. The 
data indicates that although the theoretical 
ampere-hour output per pound zinc only 
percent that magnesium, the useful 
outputs the two metals are comparable. The 
percent current efficiency zinc holds over 
large range current density and installa- 
tions may designed for life expectancies 
years. Magnesium anodes have 
generally employed, but operated very 
low current densities they may perform 
such manner that the greater part the 
anode material consumed self-corrosion. 


"Wing por P Per Yr 335 50 
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TP-1 


TP-1A 


TP-1B 


TP-1C 


TP-1G 


TP-1H 


TP-1J 


TP-1K 


TP-2 


TP-2A 


CORROSION AND GAS WELL 
EQUIPMENT (Formerly Condensate 
Well Corrosion) 


BUCHAN, Chairman 
Humble Oil Ref, Co. 
Box 2180 
Houston, Texas 


GRECO, Vice-Chairman 
United Gas Corp. 
Box 1407 
Shreveport, La. 


Pacific Coast, Frank Davie, chairman, Shell 
Oil Co., Los Angeles 14, Calif. Hill, 
vice-chairman, General Petroleum Corp., Los 
Angeles 54, Calif. 


Condensate Corrosion. Buchan, 
chairman. Humble Oil & Refining Co., Hous- 
ton, Texas. 


Sweet Oi! Well Corrosion. H. L. Bilhartz, 
chairman; Greenwell, vice-chairman, 
both with Atlantic Refining Co., Box 
2819, 


Sour Oil Well Corrosion. J. A. Caldwell, co- 

chairman, Humble Oil & Ref. Co., Box 2180, 

Houston, Texas, and R, L. Elkins, co-chair- 

om, Shell Oil Corp., Box 1509, Midland, 
exas, 


Metallurgy—Oil and Gas Equipment. 
. A. Prange, chairman; Phillips Petroleum 
Co., Bartlesville, Okla, 


Sulfide Stress Corrosion. R. S. Treseder, chair- 
man; Shell Development Co., Emeryville, Cal. 


Corrosion of Oil String Casing. Jack L. Battle, 
chairman; Humble Oil & Ref. Co., Box 2180, 
Houston, Texas. 


Oil Field Structural Plastics. W. M. Thornton, 
co-chairman; Atlantic Refining Co., P. O. Box 
2819, Dallas, Texas; B, W. Bradley, co-chair- 
man, Shell Oil Company, Tulsa, Okla. 


Evaluation of Inhibitors for Use in Oil & Gas 
Wells. J. C. Spalding, Jr., co-chairman, Sun 
Oil Co., Dallas, Texas. E. C. Greco, co-chair- 
man, United Gas Corp., Shreveport, 


GALVANIC ANODES FOR CATHODIC 
PROTECTION 


ROBINSON, Chairman 
The Dow Chemical Co. 
616 East Grove St. 
Midland, Mich. 


WAHLQUIST, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


Correlation of Data From Operating Installa- 
tions, L. R. Sheppard, chairman, Shell Pipe 
Line Corp., Houston, Texas. 


ANODES FOR USE WITH IMPRESSED 
CURRENTS 


PEABODY, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


MINIMUM CURRENT REQUIREMENTS 
FOR CATHODIC PROTECTION 


SUDRABIN, Chairman 
Electro Rust-Proofing 
No. Main St., 

Belleville, 


(Chairmen all numbered committees 
listed below are members full com- 


mittee) 


TP-5 


TP-5A 


TP-5D 


TP-5G 


TP-6 


TP-6A 


TP-6B 


TP-6C 


TP-6E 


TP-6G 


TP-6H 


TP-6K 


TP-6L 


SCHMIDT, Chairman 
Dow Chemical Company 
Midland, Michigan 


EX-OFFICIO MEMBERS 


WALTER ROGERS 
AARON WACHTER 
CAMPBELL 


INVOLVED 
PROCESSING AND HANDLING 


CHEMICALS 

PAUL GEGNER, Chairman 
Columbia-Southern Chemical Corp. 
Barberton, Ohio 


CORROSION PROBLEMS 


Corrsoion Sulfuric Acid. Bulow, chair- 
man; Bridgeport Brass Co., 30 Grand St., 
Bridgeport, Conn. W. A. Luce, vice-chairman; 
The Duriron Co., Box 1019, Dayton, Ohio. 


Sub-Surface Corrosion Alkaline Solutions 
(Caustic Embrittlement). C. F. Pogacar, chair- 
man; Atlantic Refining Co., 260 South Broad 
St., Philadelphia, Pa. 


Corrosion by Acetic Acid. H. O. Teeple, 
chairman, International Nickel Co., Inc., 67 
Wall St., New York City. 


Corrosion Chlorine. Zimmerer, chair- 
man; Westvaco Chemical Division, Food Ma- 
chinery & Chemical Corp., Drawer 8127, 
Charleston 3, West Virginia. 


Corrosion Nitric English, chair- 
man; Oak Ridge National Laboratory, P. O. 
Box P, Oak Ridge, Tenn. 


PROTECTIVE COATINGS 

LIEBMAN, Chairman 
Pitmar Centrifugal Machine Corp. 
1319 Varner Drive 
Pittsburgh 27, Pa. 

KENNETH TATOR, Co-Chairman 
Kenneth Tator Associates 
Montour St. Ext. R.D. 
Coraopolis, Pa. 

PACIFIC (West Coast Div.) 

Whiteneck, Chairman 
Long Beach Harbor Dept. 

Long Beach 


Organic Coatings and Linings for Resistance 
to Chemical Corrosion, R. McFarland, Jr., 
chairman; Hills-McCanna Co., 3025 N.W. 
Ave., Chicago 18, Ill; C. G. Munger, co- 
chairman, Amercoat Corp., 4809 Firestone 
Bivd., South Gate, Calif. 


Protective Coatings for Resistance to Atmos- 
pheric Corrosion, L. L. Sline, chairman; Sline 
Industrial Painters, 2612 Terminal Drive, 
Houston, and Howard C. Dick, vice-chairman, 
Products Research Service, Inc., Box 6116, 
New Orleans, La. 


Protective Coatings for Resistance to Marine 
Corrosion, Raymond P. Devoluy, chairman. 
C. A, Woolsey Paint & Color Co., 229 E. 
42nd St., New York 17, N. Y. 


Protective Coatings in Petroleum Production. 
Jack P. Barrett, chairman; Stanolind Oil and 
Gas Company, Tulsa, 


Surface Preparation for Organic Coatings. 
L. R. Whiting, chairman, Bakelite Corp., 30 
East 42nd St., New York 17, N. Y. S. C. 
Frye, vice-chairman, Research Dept., Beth- 
lehem Steel Co., Bethlehem, Pa. 


Glass Linings and Vitreous Enamel. G. H. 
Mcintyre, chairman. Ferro-Enamel Corp., 
Harvard 56th St., Cleveland Ohio. 


Corrosion Resistant Construction with Masonry 
and Allied Materials. Robert Pierce, chair- 
Pennsylvania Salt Manufacturing Co., 
1000 Widener Philadelphia, Pa. 


Asphalt Type Underground Protective Coat- 


ings. R. J, Schmidt, chairman; California Re- 
search Corp., 200 Bush St., San Francisco, Cal. 


TP-7 MATERIALS FOR USE HIGH TEM. 


PERATURES 


SCHEIL, Chairman 
Director Metallurgical Research 
Smith Corporation 
Milwaukee, Wisconsin 


TP-8 CORROSION WATERS 


KENDALL, Chairman 
National Tube Division 
United States Steel Corp. 
Frick 

Pittsburgh 30, Pa. 


TP-8A Corrosion Gulf Coast Cooling 


Charles P. Dillon, chairman, Carbide and 
Carbon Chemicals Co., Texas City, Texas. 
W. B. Brooks, vice-chairman, Dow Chemical 
Company, Freeport, Texas. 


TP-9 CORROSION INHIBITORS 


ROBERT WISE, Chairman 
National Aluminate Corp. 
6216 West 66th Place 
Chicago, Ill. 


WASCO, Vice-Chairman 
The Dow Chemical Co. 
Midland, Mich. 


TP-11 IDENTIFICATION CORROSION 


PRODUCTS 


IMHOFF, Chairman 
Research Supervisor, Chemical Lab. 
Allis-Chalmers Co. 
Milwaukee Wis. 


TP-12 EFFECT ELECTRICAL GROUNDING 


CORROSION 


GLEN APPLEMAN, Chairman 
Pennsylvania Power Light 
Ninth Hamilton St. 
Allentown, Pa. 


TP-13 ANNUAL LOSSES DUE CORROSION 


ALQUIST, Chairman 
The Dow Chemical Co. 
Midland, Michigan 


TP-14 INSTRUMENTS FOR CORROSION 


MEASUREMENTS 


HAYWARD, Chairman 
Engineering Experiment Station 
University 


Electrical Holiday Inspection Coatings. 


Lyle Sheppard, chairman, Shell Pipe Line 
Corp., Houston, Texas. 


TP-15 CORROSION CONTROL THE 


TRANSPORTATION INDUSTRIES 


BARDWELL, Chairman 
Chicago Eastern Ilinois Railroad 
Danville, 


MAGEE, Vice-Chairman 
Assoc. Amer. Railroads 
Technology Center 
Chicago 16, 


TP-15A ee Control of Railroad Tank Cars. 


R. Spraul, chairman, Gen, Amer, Trans- 
portation Co., Chicago, Indiana, 


TP-15B Railroad Suppliers Corrosion Resistance 


way Equipment Co., 4527 Columbia Avenue, 
Hammond, Ind. 


TP-15C Corrosion Railroad Hopper Cars. 
Robert Byrne, chairman, Assn. of 


Railroads, Technology Center, Chicago 16, 
Ilinois. 


February, 


TP-16, 


IRECTORY TECHNICAL PRACTICES COMMITTEES 
— 


Vaters. 
le and 
Texas. 


IDING 


oatings. 
ipe Line 


THE 


lroad 


td. Rail- 
Avenue, 


Cars. 


cago 16, 


DIRECTORY 


ELECTROLYSIS AND CORROSION 


TP-16A 


TP-16E 


TP-16F 


See Page this issue for schedule the meetings NACE Tech- 


nical Committees held Kansas City during the Tenth Annual 
Conference and Exhibition March 15-19. 


Eliminates sandblasting, 
sandpapering, pickling and 


CABLE SHEATHS 
IRWIN DIETZE, Chairman 


Dept. Water Power 
City Los Angeles, Cal. 


Stray Railway Current Electrolysis, M. D. 
Fletcher, chairman, Ililinois Bell Telephone 
Co., 212 West Randolph St., Chicago 
J. Svetlik, co-chairman, Northern Indiana 
Public Service Co., 5265 Hohman Ave., 
Hammond, Ind, 


Corrosion of Lead and Other Metallic 
Sheaths. T. J. Maitland, chairman, American 
Tel. & Tel, Co., 32 Sixth Ave., New York 13, 
N. Y. J. C. Howell, co-chairman, Public Serv- 
ice Electric Gas Co., 200 Boyden Ave., 
Maplewood, N. J. 


Cathodic Protection Cable Sheaths. 
Lawall, chairman, Tel. Tel. Co., 
1538 Union Commerce Bldg., Cleveland 14, 
Ohio, J. J. Pokorny, co-chairman, Cleveland 
Elec. Co., Public Sq., Cleve- 
land 1, Ohio. 


Tests and Kulman, chairman, 
Consolidated Edison Co. of N. Y., Inc., 4 
Irving Place, New York 3, N. Y. J. C. Howell, 
co-chairman, Public Service Electric & Gas 
Co., 200 Boyden Ave., Maplewood, N. J. 


Corrosion and Protection of Pipe-Type 

Cables. Frank Kahn, chairman, Philadelphia 
Co., 2301 Market St., Philadelphia 


Nonmetallic Sheath Coatings. Geo. Hunt, 
chairman, Simplex Wire & Cable Co., 79 
Sidney St., Cambridge 39, Mass. 


subsequent waier rinses. 


Economical Simple 


apply Just brush 


spray. 
Prolongs paint life 


times thereby lowering 
maintenance costs. 


Certain choice territories 


Distributors 
inquiries invited. 


TECHNICAL COMMITTEES 


TP-17 


CONDUCTANCE 
HUDDLESTON, Chairman 


Huddleston Engineering Co. 
Bartlesville, Okla. 

TP-18 

TION PETROLEUM 


SHARPE, Chairman 
Humble Pipe Line Co. 
Houston, Texas 


TP-18A 


Oil Co., Box 1509, Midland, 


TP-18B 


Walnut, Philadelphia 3, Pa. 


TP-19 CORROSION DEICING SALTS 


KULMAN, Chairman 


Consolidated Edison Co. Y., Inc. 


Irving Place 
New York 


HART, Vice-Chairman 
Bell Telephone Co. 
208 West Washington St. 
Chicago Ill. 


COLD 
PHOSPHATING 


for rusty surfaces prior painting. 


CONVERTS RUSTY SURFACES 


normal chemical action, into 


The perfect base for paint 
Send for Booklet 


RUSTPROOFING 
PROCESSES CORPORATION 


West 34th St., New York 
BRyant 9-2062 


AMAZING RUSTPROOFING 
Chemically CONVERTS RUST 


STANDARDIZATION PROCEDURES 
FOR MEASURING PIPE COATING 


INTERNAL CORROSION FACILITIES 
FOR STORAGE AND TRANSPORTA- 


Internal Sour Crude Corrosion of Pipe Lines 
and Tanks, John C. Watts, Jr., chairman, 
Humble Pipe Line Co., Box 1390, Mi 
Tex, Randell L. Ekins, co-chairman, Shell 


dland, 


Internal Corrosion of Products Pipe Lines. 
Ivy M. Parker, chairman, Plantation Pipe 
Line Co., Box 1743, Atlanta, Ga. Raymond 
Hadley, chairman, Sun Pipe Line Co., 1608 


HOT DOPE 


Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


Used Old timer named 
Josh who sat chair all day 
the board floor front the gen- 
eral store our home town. 
tilt the chair back, close his eyes, 
and just rest all day. Josh saw 
more and rested more than any- 
body ever knew. Somehow, just 
sitting still made all the folks think 
was wise. did pass out some 
pretty smart thoughts, that. One 
time asked him why was al- 
ways such good mood and 
said: who does his job 
well and likes what doing 
happy. Take for example. just 
sit all day and an’ enjoy 
it—but some folks even enjoy 
sittin’ still.” 

learned lot from Josh, and 
sure did find out that doing our 
own special job well makes for hap- 
piness—ours and our customers too 
—and feel mighty good when 
they come back time an’ again 
business with us. been 
feeling that way now for more than 
years—that’s how long 
been cleaning, coating and wrap- 
ping pipe for folks the pipe line 
industry. 


BROS. 


HOUSTON, TEXAS 


CLEANING, COATING, WRAPPING RECONDITIONING 
4 
Lab. 
| 
| 
| 


The Babcock Wilcox Company, Tubular Products Division, has 
supplied large tonnage nickel steel tubing for use 
condensate wells. Typical properties after normalizing and 


tempering are: 


Endurance Limit (polished 


and 
High Mechanical Properties 
Characterize Nicloy-9 Oil Well Tubing 


Economy calls for oil well tubing which suffers 
least from corrosive 


Exhaustive tests prove that Nicloy-9, product 
The Babcock Wilcox Company, Tubular Products 
Division, Beaver Falls, Pa., highly resistant at- 
tacks the fluid from condensate wells. Moreover, 
the high strength this material has made 
logical replacement for N-80 tubing. 


Actually, Nicloy-9 first attracted attention its 
excellent impact values sub-zero temperatures 
down —320° 


result its superior mechanical properties, 
together with its excellent resistance corrosion, 
this low carbon nickel steel also being used... 
more and more...as sucker rod material for cor- 


THE INTERNATIONAL NICKEL COMPANY, 


rosive wells. Its corrosion-resisting properties also 
aid materially preventing accelerated fatigue 
failures. 


Technical data B&W Nicloy-9, well simi- 
lar information Nicloy-5 and given 
B&W Technical Bulletin 18, copies which are 
available request The B&W Company, Tubu- 
lar Products Division, Beaver Falls, Pa. 


When you need metal with extra qualities 
assure dependable performance, less maintenance 
and fewer replacements, think nickel-alloyed 
steels. Send details your problems for our 
suggestions. 


WALL STREET 
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All exposed interior metal surfaces 
this 5000-gallon antibiotic fermentation 
tank are protected with coating based 
BAKELITE Phenolic Resins and man- 
ufactured Lithcote Corporation, 


Chicago, Ill. 


PRODUCT 
CONTAMINATION 


ELIMINATED 


penicillin 


tank coating 


based 
BAKELITE 


TRADE-MARK 


Phenolic Resins 


assure complete protection against contamination BAKELI 


TRADE-MARK 


product, The Upjohn Company, Kalamazoo, Michigan, man- VINYL, PHENOLIC AND STYRENE 
igue ufacturers fine pharmaceuticals, uses finishes based 


Phenolic Resins coat all interior metal surfaces RESINS for COATINGS 


fermentation tanks. The tanks are used produce peni- 


serves dua Bare meta appea BAKELITE COMPANY 


tions, and phenolic coating the exposed interior surfaces Union Carbide and Carbon 
eliminates this toxic factor.” 

Remember: protective coatings based Resins 
can much more than the important job reducing equip- 
ment corrosion and deterioration. Basically inert, with high 
resistance acids, alkalies and other chemicals, coatings 


East 42nd Street, New York 17, N.Y. 
ance 
yyed 


our 


BAKELITE COMPANY, Dept. TF-69 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 

Please mail my free copy of your booklet, “BAKELITE 
Restn CoatinGs FoR GENERAL INDUSTRY.” 


based Resins have been found the easy 


answer many industrial worth your while 
keep up-to-date the scope and variety their 
cations. Send coupon today for free copy our booklet, 


Resin Coatings for General Industry.” 


N.Y. 


1954 


Ig 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents, 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas. Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1953-54 


Houston, Texas 


Emeryville, Cal. 


Houston, Texas 


1061 Building, Houston Texas 


Directors 
President 
Gulf Corporation, Houston 
Vice-President 
Shell Development Company, Emeryville, 
Treasurer 


Humble Pipe Line Company, Houston 
Past President 


Ohio State University, Columbus 


Representing Active Membership 


Koppers Co., Westfield, 

Interstate Oil Pipe Line Co., Shreveport, La. 

University Texas, Austin 


Phillips Petroleum Co., Bartlesville, Okla. 


Representing Corporate Membership 


The Crane Company, Chicago, 

Aluminium Laboratories, Ltd., Kingston, 

United States Steel Corp., Pittsburgh, Pa. 

Dow Chemical Corp., Midland, Mich. 


United States Steel Corp., Vandergrift, Pa. 


Representing Regional Divisions 


WALTER Central) 1953-56 
Parker Rust Proof Company, Detroit, Mich, 


(South Central) 1953-56 
Shell Oil Company, Houston, Texas 

International Nickel Co. Canada, Ltd., Toronto 

Board Harbor Commissioners, Long Beach, 

California 

American Cast Iron Pipe Co., Birmingham, 


Consolidated Edison Co. Y., New York City 


Directors Officio 
BALDWIN, Chairman Regional Management 


Committee 
Johns-Manville Sales Corp., New York, 
NOPPEL, Chairman Policy and Planning 
Committee 
Ebasco Services, Inc., New York, 
HOXENG, Chairman Publication 
United States Steel Corp., Pittsburgh, Pa, 
SCHMIDT, Chairman Technical Practices 


Committee 
The Dow Chemical Company, Midland, Mich. 
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1954 Annual Conference and Exhibition 


HARRY PHIPPS* 


General Convention Chairman 


NACE returning Kansas City, the loca- 

its convention and first exhibition, 
hold its Tenth Annual Conference and Exhibition, 
March 15-19, 1954. your General Convention 
Chairman, looking forward one the most 
successful Annual Conventions the Association. 
task has been largely one coordinating the 
plans for the three main assignments, local arrange- 
ments under Charles Keane, the technical pro- 
gram under Frank Whitney, Jr., and the exhibi- 
tion under Murrey. All three these men 
have been diligently work during the past year 
making and carrying out their respective parts 
this meeting. Mr. Keane and his assistants, 
from his organization, have completed plans for the 
Friendship Hour, the Annual Banquet, Entertain- 
ment for Ladies, Registration, and numerous other 
details that need arranged make the Conven- 
tion success. Mr. Whitney, with his Co-chairman, 
Bilhartz, has prepared program speakers 
technical subjects wide variety problems 
the control and mitigation corrosion, the main 
objective the Association. Papers and discussions 
will presented main groups beside three 
educational lectures. With the exception one 
these groups, all will the Municipal Auditorium 
exhibits will held. This group, series 
eight small round-table meetings, will held simul- 
taneously near-by hotel. The Exhibition will 
held the Exhibit Hall the Auditorium where 
140 booths will occupied approximately 
exhibitors, several whom have exhibited every 
NACE Convention since the first Exhibition 1946. 
One the most interesting and valuable features 
this Convention will the series Technical 
Committee Meetings that have been scheduled beginning 


Oil 
Kansas, 


Co., Ine., Central Pipe Lines Div., Wichita, 


with Sunday, March and extending through the 
convention period. Monday, March will given 
over almost exclusively these meetings, time 
schedule which will found elsewhere this 
issue These technical committee meetings 
have come one the most valuable parts 
our Annual Convention for here that corrosion 
problems and committee procedure are discussed and 
plans formed for committee work during the coming 
year. effort has been made coordinate these 
meetings with the technical symposia avoid con- 
flicts between committee meetings and symposia 
dealing with the same subjects. 

Advance Program for this Convention has 
been mailed all members the Association and 
final and complete program will available when 
registration opens the Auditorium noon, Sun- 
day, March 14. 

For companies organizations operating physical 
plant subject corrosion, this will great oppor- 
tunity send engineers and technicians group 
technical committee meetings, papers and discus- 
sions all which deal with corrosion problems. Also, 
great opportunity will afforded these men 
visit the exhibits some exhibitors who will 
displaying materials and equipment used prevent 


‘or control corrosion. Valuable information can 


obtained few hours visiting these exhibits and 
talking with those charge, that could not ob- 
tained otherwise except through the expenditure 
large amounts time and money. one who has 
learned from experience what corrosion losses are 
costing industry this country, urge all interested 
reducing corrosion losses plan attend this 
meeting send representatives. Members and non- 
members who register will welcome all meetings. 
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PAINT INDUSTRY, which one time 

considered the manufacture paint closely 
guarded art, has accepted wholeheartedly the chem- 
ist and the laboratory. The technical laboratory today 
indispensable part any paint manufacturing 
establishment and great strides have been made 
the improvement paint performance through the 
use test methods developed the chemist. 

Since 1922, investigators working Aluminum 
Research laboratories have been testing different 
kinds paint evaluate their serviceability for 
large variety applications. addition extensive 
tests aluminum paint, the tests have included 
paints for Alcoa’s plant maintenance and coatings 
for protecting decorating aluminum its various 
forms. The importance conducting tests that could 
evaluated for different types service was fully 
recognized. Hence, number different kinds 
exposure tests were necessary. Where practical, 
control coating with known characteristics was in- 
cluded for purposes 


Panel Preparations 


The first step exposure test the prepara- 
tion the specimens that undesired variations 
the panels will eliminated. For example, the edges 
and corners panels for immersion tests are care- 
fully rounded filing order minimize edge 
effects. Panels are then cleaned chemically treated 
order provide good surface for painting. The 
treatment employed will depend upon the metal 
well the type test. Flat steel panels are usually 
solvent cleaned, while panels aluminum alloys are 
customarily given treatment with dilute aqueous 
solution phosphoric acid combined with grease 
solvent. When different surface treatments are 
compared, the same paint coating used all panels. 

applying the paint the panels, uniformity 
film thickness utmost importance accurate 
comparisons are made. Film thickness may 
either measured directly calculated from the 
weight paint applied. large panels, more 
convenient apply equal weights paint estimated 
give the required dry film thickness. Consequently, 
this method employed Aluminum Research Lab- 
oratories’ tests where large panels are used. small 
specimens, film thickness determined means 
bench micrometer film thickness gage. 


*% A paper presented before Atlanta Section, Southern Zone Paint and 
Varnish Production Club, October, 1952, and at a meeting of South- 
eastern Region, National Association of Corrosion Engineers, Chatta- 
nooga, Tenn., May 7, 1953. Most of the work described herein was 
done at Aluminum Research Laboratories, New Kensington, Pa. 
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Abstract 


Descriptions and illustrations are given the results 
achieved with coatings various kinds, including 
different formulations aluminum paint steel and 
aluminum bases the Aluminum Laboratories’ sev- 
eral testing stations. Advantages proper surface 
preparation and application techniques are demon- 
strated improved service life both long and 
short time tests. Tests show relative merits various 
primers and aluminum paint intermediate 
coat. Methods testing employed Aluminum 
Laboratories are described and illustrated. 


the panels are coated spraying, care taken 
obtain uniform spray application possible. 
certain cases, automatic spraying used assure 
uniform film thickness. more difficult obtain 
uniformity brush application, but with care reason- 
ably uniform results can secured. The importance 
good brush application illustrated strikingly 
the two steel panels shown Figure After four 
years’ exposure the panel the left indicates the 
value uniform application, while the panel the 
right shows the type failure that may result from 
poor brushing technique. 


Types Tests Employed 
Aluminum Research Laboratories 


Among the various types exposure tests con- 
ducted Aluminum Research Laboratories, atmos- 
pheric exposure the roof the Laboratories 
prime importance for evaluating large variety 
coatings. These tests are conducted steel, galvan- 
ized steel, aluminum alloys, wood, concrete and 
ous miscellaneous surfaces. most cases the metal 
panels are mounted angle degrees the 
vertical, facing south. Flat metal panels are mounted 
porcelain insulators avoid contact with the 
racks. Wood panels are mounted vertically using 
screws. Figure shows general view the 
exposure tests. Some these panels have been under 
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Figure 1—Effect good (left) and poor 
(right) brush application aluminum paint. 
(After years’ exposure.) 


test for years. record weather conditions 
during tests maintained. 

Supplementing the New Kensington roof exposure 
tests, seacoast atmospheric tests are conducted 
station located Point Judith, Rhode Island. Here 
the panels are mounted special frames attached 
the 45-degree racks which are located few hundred 
feet from the surf. The coast rocky this point 
and the panels are continually bathed atmos- 
phere salt mist. general view this station 
shown Figure might expected, paint 
failure more rapid this station than New 
Kensington, Pa. 

accelerated exposure test which has been found 
very effective for evaluating paint coatings 
metal specimens illustrated Figure this test 
the specimens are alternately immersed 3.5 per- 
cent sodium chloride solution and then exposed 
sunshine, rain and air. The equipment located out- 
doors the laboratory grounds New Kensington. 
comprises series four large aluminum tanks 
feet and inches deep filled with simulated 
sea water. metal frame suspended above each 
tank from movable beam which actuated 
motor and train gears. The motor connected 
circuit with electric timing device which can 
set raise lower the framework automatically 
any desired cycle. Panels are mounted the frame 
that they are exposed angle degrees 
the vertical, facing south. The cycle employed the 
tests consists five minutes the salt water and 
minutes air. The results obtained are com- 
parable those obtained tidewater exposure. 
limited use has also been made actual tidewater 
tests Miami. 

Another type test consists complete immer- 
Sion river water, For this work, use made 
large concrete basin located along the banks the 
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Figure 4—Alternate immersion test equipment. 


Figure 5—River water test basin, New Kensington, Pa. 


Figure 2—Roof exposure test racks, New Kensington, Pa. 
Figure 3—Point Judith, atmospheric exposure station. 


Figure 6—Effect surface preparation 
coatings. 


4 q | 


Figure 9—Comparison aluminum paints made with pigments having 
different leafing values (highest leafing right). 


Allegheny River New Kensington. The basin 
filled with river water means pump which 
intermittently pours water into the basin. over- 
flow one end returns the excess water the river. 
There thus limited amount water flow through 
the basin. The panels under test are suspended 
the water hooks attached rails placed across the 
basin. photograph this basin shown Figure 
During the years has been use, valuable 
information concerning paints suitable for under- 
water use dams, barges, etc. has been obtained 
from this test. 

addition the tests described above, number 
other tests are also conducted certain coatings. 
These include exposure air 100 percent relative 
Weather-O-Meter. Measurements abrasion resist- 
ance, flexibility, heat and chemical resistance may 
also yield valuable information. 


Roof Exposures 

For roof exposure, the first step the selection 
the type specimen employed. For example, 
more reliable information concerning the perform- 
ance painting systems for structural steel can 
obtained the paints are applied structural steel 
shapes. the other hand, the relative merits 
group paints similar character may deter- 


Figure 7—Comparison various types 
primers for structural steel. 


Figure 8—Effect pigment concentration 
durability aluminum paint. 


mined using flat panels. the case paints for 
aluminum alloys, usually desirable include 
panels various alloys, both wrought and cast. 

The surface preparation structural steel for 
painting has been the subject number investi- 
gations recent years. Because the importance 
aluminum paint bridges, oil tanks, 
structures, Aluminum Research Laboratories has 
also investigated this problem with interesting 
sults. Several riveted steel box girder sections were 
obtained and the surface the sections was treated 
various ways follows: 


Panel 1007—Wire scratch brushed followed treat- 
ment with proprietary phosphoric acid- 
chromate solution 


Panel 1008—None 
Panel 1009—Light sandblasting 
Panel 1010—Wire scratch brushed 


The sections were then given one coat zinc 
chromate primer followed two coats aluminum 
paint. After three years’ exposure the mill scale 
the surface the solvent-cleaned section had com- 
pletely loosened the paint, causing peel. Some 
paint peeling had occurred the section that had 
been wire brushed, and failure had also started 
the wire brushed and inhibited section. Practically 
failure was noted the sandblasted section. The 
sections were then refinished with touch-up coat 
primer, where required, and given two coats alu- 
minum paint. Section 1008, which had received 
surface preparation initially, was completely primed 
while the sandblasted section 1009 required the use 
primer. The appearance these sections after 
four years’ additional exposure shown Figure 
will noted that the sandblasted section still 
excellent condition. Section 1008 from which the 
mill scale had weathered was now much better 
condition than the wire brushed section. The use 
chemical inhibitor following scratch brushing appears 
offer some advantage. 


simpler type structural steel specimen illus- 
trated the panels shown Figure These struc- 
tural steel angles received the same surface treat- 
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Figure addition mica aluminum paint its ultimate 
durability. 


ments and were primed with different primers 
followed two coats and aluminum paint. Angles 
1535, 1537 and 1538 were primed with long oil primers, 
whereas the other two angles were primed with alkyd 
base paints. The advantage long oil primers, after 
three years’ exposure, clearly evident. 

The effect pigment concentration the dura- 
bility aluminum paint shown Figure Flat 
steel panels were used for this test. Two coats 
aluminum paint made with different concentrations 
aluminum pigment were applied and the panels 
were exposed for years. The panel the left 
was finished with paint containing 1.5 pounds 
standard paste per gallon vehicle, while the paint 
the other two panels was made with and 2.5 
pounds paste per gallon, respectively. The panel 
with the low pigment concentration shows consider- 
able rust streaking, whereas very little failure will 
noted the other two panels. 

Many the valuable properties aluminum paint 
coatings depend upon satisfactory leafing the pig- 
ment. Shown Figure group steel panels 
which illustrates the value good leafing alu- 
minum Two coats aluminum paint were 
applied each panel. The leafing values the pig- 
ments (ASTM Method D480-48) were, ranging from 
left right, 42, 47, 52, and percent, respec- 
tively. After three years little failure was noted 
paints made with the better leafing pigments, whereas 
moderate rusting had occurred with poor leafing 
paints. The use adulterants such mica alu- 
minum paint also decreases durability. The aluminum 
pigment used panels 1714 1717 inclusive, shown 
Figure 10, contained 25, and percent mica, 
respectively two coats paint were applied each 
panel. After years’ exposure very little failure 
will noted the pahel finished with paint con- 
taining mica, whereas progressive failure occurred 
with increasing mica content. other tests has 
been found that the presence even percent mica 
decreased the durability the paint. 

The type vehicle used making the aluminum 
paint has important bearing the performance 
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Figure 12—Comparison aluminum (left) with white (right) top 
coats steel years’ exposure. 


the coating. The steel panels shown Figure 
were given two and three coats aluminum paint 
made with different vehicles. After years’ exposure 
the roof, the superior durability aluminum paint 
made with alkyd (panel 463) and pure phenolic 
(panel 464) resin varnishes was apparent. The vehicle 
used panel 466 was modified phenolic resin 
varnish, panel 467 ester gum varnish and 
panel 468 coumarone resin varnish. 

Aluminum paint has long been accepted finish 
coating for use the painting oil storage tanks. 
From time time various special chalking type 
white paints have been suggested satisfactory sub- 
stitutés. order determine the relative durability 
aluminum paint and some these white paints, 
series steel panels was prepared with inhibitive 
primer followed two coats aluminum paint 
two coats white paint. The topcoats were applied 
spraying. After years’ exposure the aluminum 
painted panels showed very little failure, whereas 
the white finished panels were covered with rust pits. 
Failure the white paints started after about 
years. The appearance the panels after years’ 
exposure shown Figure 12. 


Seacoast Atmospheric Tests 


Most the paint tests the seacoast atmospheric 
station have been made aluminum alloy panels, 
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Figure 13—Comparison aluminum secti 
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although some steel panels have been included. Paint 
protection aluminum marine environments 
called for more often than the case inland loca- 
tions. Because the better inherent corrosion resist- 
ance aluminum alloys, paints applied aluminum 
usually show longer useful life than when applied 
steel. 

Figures and show number painted speci- 

mens aluminum alloy plates which narrow 
steel strips were riveted with hot driven steel rivets. 
This particular investigation covered large series 
metal primers, too extensive discuss detail here. 
Similar panels had been exposed the outdoor alter- 
nate immersion tank and tidewater Miami. The 
sections were primed before assembly; the rivets 
were touched with the corresponding primers and 
coat aluminum paint made with phenolic resin 
varnish was applied after assembly. This test had 
the added advantage observing the effect the 
different primers the dissimilar metal joint. 
The results obtained after years’ exposure 
Point Judith are interest. was found that primers 
made with alkyd resin vehicles showed better per- 
formance than those made with phenolic resin ve- 
hicles vehicles containing combinations these 
two resins. For example, Maritime Commission 
Specification Chromate Primer 52-MC-29, made 
with alkyd vehicle, was superior Navy 
Specification Zine Chromate Primer 52-P-18 which 
contains combination alkyd and phenolic resins. 
One the best primers was alkyd base primer 
pigmented with calcium chromate. This was true for 
both the aluminum plate and the steel strip. Further- 
more, there was little apparent corrosion the 
aluminum-to-steel joints where these 
primers had been used. Poorest results were obtained 
with group reclaimed chromate primers 
which were very thin consistency. The appearance 
these panels after years’ exposure Point Judith 
shown Figures and 14. general, the re- 
sults obtained Point Judith were agreement 
with those obtained the outdoor alternate immer- 
sion tests and Miami tidewater. 


Outdoor Alternate Immersion Salt Water 
The outdoor alternate immersion test salt water 
form accelerated exposure test. common 
with all accelerated types tests, the results must 
interpreted with caution. This test has been found 
very useful tool, however, evaluating cer- 
tain types coatings steel, aluminum and mag- 
nesium base alloys. particularly applicable 
the examination coatings designed for marine ap- 
plications, other uses where the metal may 
contact with corrosive environments. 

example test this type, several steel 
panels were primed with coatings thought 
for marine use and finished with two coats 
aluminum paint. The results this test, after 
weeks’ exposure the alternate immersion tank are 
shown Figure 15. The first two panels the left 
(C337 and C338) were primed with aluminum 
Corps Engineers Specification CE1409, formula 
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Figure 15—Comparison different primers for steel after weeks 
outdoor alternate immersion tank. 


Figure 16—Value aluminum paint intermediate coat after 
weeks’ exposure outdoor alternate immersion tank. 


P4, and finished with two coats aluminum paint 
made with 25-gallon phenolic resin varnish meeting 
Military Specification MIL-V-1174. 
were showing severe rust blistering, particularly near 
edges. The center panel (C348), primed with 
chromate primer meeting Maritime Commission 
Specification 52-MC-29 and finished with two coats 
the same aluminum paint, showed very little 
failure did also the next panel (C349) which was 
given wash coat primer followed two coats 
the same aluminum paint. The panel the right 
(C350) was also given wash coat primer but re- 
ceived, topcoats, two coats aluminum pigmented 
vinyl resin vehicle. This panel showed somewhat 
more failure than the panel having the same primer 
but finished with aluminum paint made with the 
phenolic resin varnish. Better results would doubtless 
have been obtained with the vinyl system addi- 
tional coat had been applied, since the vinyl coating 
produced thinner film per coat than the phenolic 
varnish coating. result this test, the system 
based the 52-MC-29 primer was recommended for 
certain marine 

The value aluminum paint intermediate 
coat system involving green top coat was 
demonstrated another test the results which 
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Figure 17—Various aluminum paint coatings steel exposed for 
years Allegheny river water. 


Figure 18—Comparison aluminum paint and other paints after 
exposure for years river water. 


are shown Figure 16. Two steel panels were primed 
with special synthetic resin base primer. One panel 
(C80) was then given two coats alkyd resin 
base green enamel, while the other (C79) received 
one coat aluminum paint made with alkyd resin 
vehicle and one coat green alkyd resin base enamel. 
scratch was made through the coating the lower 
right corner each panel. After weeks’ exposure 
there was considerably more rust blistering the 
panel finished with two coats green enamel than 
the panel with the intermediate coat aluminum 
paint, especially the scratch. result this 
test, aluminum paint was specified the intermedi- 
ate coat large bridge and the method has given 
good service. 


Complete Immersion River Water 

The painting underwater surfaces such steel 
dams, barges, etc. presents special problems which 
cannot answered the usual atmospheric ex- 
posure tests nor any the other tests previously 
described. order accumulate information the 
performance coatings suitable for this type 
service, complete immersion tests Allegheny River 
water were started about years ago. The results 
early tests the test basin indicated that paints nor- 
mally found suitable for protecting steel exposed 
the atmosphere were unsuitable for use submerged 
surfaces. was, therefore, necessary develop spe- 
cial formulations for this work. 


Figure 19—Comparison top coats gray 
enamel (left) and aluminum paint (right) after 
years’ complete immersion river water. 


Figure shows group panels finished with 
special underwater coatings, after about 
exposure under water. The right half each panel 
given treatment with phosphoric acid solu- 
tion, while the left half was solvent cleaned. The 
three panels the left were given two coats 
aluminum chromate primer after which 
fine sand was dusted onto the surface while still 
tacky. The next panel, received the same 
primer coatings but without the sand, while the panel 
the right received single primer coat 
minum paint. Two top coats aluminum paint made 
with phenolic resin varnish were applied all 
panels. The presence sand the primer three 
these panels gave them much rougher suriace 
which resulted more dirt collection. However, less 
failure occurred these panels than those 
which sand was not used. The use chemical 
treatment before painting half 
proved beneficial, although the photographs 
show this clearly. 

Another series test coatings shown Figure 
after about years’ exposure. Panel was 
given three coats aluminum paint made with 
25-gallon phenolic resin varnish; panel was 
primed with zinc dust paint and given two coats 
phenolic resin base gray enamel, while panel 
had the same zinc dust primer followed two coats 
aluminum paint. Panels and NL73 also 
ceived zine dust primer; panel 
finished with two coats dust paint, while 
panel NL73 received two coats aluminum paint. 
The panels with aluminum paint topcoats were 
better condition all cases. Panels NL65 and 
topcoated with gray enamel and aluminum 
respectively over dust primer are also 
Figure after about years’ exposure. The 
panel with the aluminum paint topcoats 
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Figure 20—Panels exposed for one week 


fewer rust blisters than the gray finished panel, even 
this long exposure. 
ests like these have been guide securing dur- 
protection submerged steel surfaces river 
dams. 
Humidity Tests 


One form accelerated exposure hich has 
received considerable attention recent years the 
high humidity test. Various organizations, such the 

American Society for Testing Materials, have investi- 
gated the possibilities this type test for evaluat- 
paint coatings metal surfaces. Aluminum 
Research Laboratories has also used this test, 
some extent, for the testing paints. addition 
determining the ability the finish resist moisture 
penetration, the humidity test appears give some 
indication the relative adhesion various coat- 
ings. The tests are usually conducted air 100 
per cent relative humidity; the temperature may 

varied, although this work Aluminum Research 
Laboratories the temperature has been maintained 
125 degrees The painted steel aluminum 
panels are suspended from rods cabinet and ex- 
amined frequent intervals. Results are usually ob- 
tained about one week. 

Figure shows four steel panels finished with 
aluminum paint after one week the high 
humidity cabinet. The two panels the left were 
carefully solvent cleaned before painting and received 
respectively one and two coats this aluminum 
paint. The two panels the right received one and 
two coats respectively the same paint applied over 
oily surface. Much more failure evident the 
uncleaned panels than those which were solvent 
cleaned, especially where single coat paint was 
used, both cases, however, two coats showed far 
less failure than single coat. 


Accelerated Weathering Test 

Tests artificial weathering machines, using ultra- 
light, are frequently thought when reference 
made accelerated exposure testing paint coat- 
These tests have much said their favor 
lor rapid evaluation series similar type paint 
although they also have certain disadvan- 


ages. not always possible obtain exact corre- 
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the high humidity cabinet. 


fos 


Figure 21—Various heat resistant aluminum paints after three months’ 
atmospheric exposure. 


Figure 22—ASTM abrasimeter. 


lation different laboratories nor establish ratio 
time failure this accelerated test and 
natural weathering. Accelerated weathering tests are 
employed some extent Aluminum Research 
although other tests such atmos- 


; 
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pheric weathering and outdoor alternate immersion 
are more widely used. 


Salt Spray Tests 

The salt spray cabinet and its use are too well 
known require description here. paint evalua- 
tion, little use made this test Aluminum Re- 
search Laboratories although the equipment 
available needed. The salt spray test very good 
test determine the resistance paint coatings 
salt spray, but does not evaluate the simultaneous 
effect light and weather. 


Resistance High Temperatures 

Aluminum paint made with special vehicles has 
long been recognized excellent paint for use 
surfaces that may heated. There is, moreover, 
considerable variation the performance some 
these so-called resisting aluminum paints.” 
testing these paints the following procedure used. 
One coat aluminum paint applied brush 
spray clean steel panels, in. in. .0245 in. 
The paint allowed air dry overnight and the 
panels are then heated 1000 degrees for hours. 
After cooling, portion one the panels with each 
paint under test bent through 180 degrees over 
quarter inch rod. good paint will show marked 
darkening, blistering, rubbing smudging the 
finish and will not crack flake from the bent por- 
tion the panel when submitted this test. 
second heated panel each paint, after double coat- 
ing the edges with durable aluminum paint, 
placed the roof for atmospheric exposure. Satis- 
factory paints for outdoor use will not show failure 
within three months. Figure shows group 
panels that have been tested. will noted 
that only few the painted panels are free from 
failure and some the coatings show rather severe 
breakdown after three months’ exposure. 


Other Tests 
addition the various types exposure tests 


which have been discussed, there are number 
laboratory tests that are used evaluate paint coat- 
ings. One these the abrasion test. For this pur- 
ASTM Abrasimeter used following the 
technique described ASTM Specification 
photograph this apparatus shown Figure 
22. The abrasion resistance the coating meas- 
ured the number grams 200 mesh carborun- 
dum required wear through the film. usually 
reported terms abrasion resistance per mil 
film thickness. Values ranging from few grams 
several hundred grams have been observed for dif- 
ferent paint coatings. 

Chemical resistance determined either im- 
mersion the chemical question means 
spot tests. Acid spot tests minutes’ duration 
usually yield information value. Sometimes the 
painted panels are exposed the vapors the acids 
other chemicals determine performance under 
the conditions test. 


Bend tests conical mandrel tester (ASTM 


Specification D522-41) serve show the degree 
flexibility possessed the coatings. Kauri reduction 
tests are also employed for clear varnishes, 
some cases, even pigmented finishes. 

Reflectivity for light also sometimes measured. 
Total reflectivity for white light measured 
Taylor-Baumgartner Reflectometer. Apparent 
ance measured Hunter Multipurpose 
tometer; the specimen illuminated degrees 
the normal and measured degree the normal. 
This gives measure diffuse reflectivity. 


Performance Criterion 
Many testing methods are available evaluate 
paint coatings. Even after the tests are completed, 


the real criterion the value the paint its per- 


formance service. Only after years experience 
with various paints both laboratory service 
tests safe hazard opinion about the merits 
any new type paint from the results labora- 
tory tests alone. 
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Robert Mallet—Pioneer Corrosion Engineer* 


WILSON LYNES* 


MIGHT assumed that organized corrosion 

testing originated with the formation 1906 
Committee (now A-5) the American Society 
for Materials. Such not the case. Long be- 
fore this, the British Association for the Advance- 
ment Science appropriated sum money “for 
the institution series experiments the great 
scale the chemical and mechanical effects and 
changes produced Cast and Wrought Iron the 
continued action Sea Water various tempera- 
tures, and foul River Water whether fresh salt,” 
reported upon Robert Mallet 1838, 1840 and 

The subject chosen the British Association 
1837 was not only interest scientifically, but 
great practical importance. the preceding years, 
iron its various forms had been adopted upon 
scale hitherto unknown and rapidly increasing 
rate, construction harbors, ships, bridges, rail- 
ways, and innumerable other contrivances.** be- 
came important, therefore, inquire: “What was the 
durability the apparently hard and intractable ma- 
terial employed? What were the forces likely oc- 
its destruction? How would they act? What 
would the results? And what were the means 


arresting their 


The present significance Mallet’s admirable re- 


which comprise 198 pages, lies not 
priority, but their revelation the comprehensive 
knowledge factors relating corrosion then exist- 
ing and the extent practical application scientific 
principles corrosion testing and control. 


Existing State Knowledge 


The period between the discovery the galvanic 


battery and the experiments Robert 


let 1838-42 had been marked intense activity and 


brilliant advances the new science electrochem- 
Among the notable accomplishments bearing 
corrosion were: Electrochemical theory cor- 


differential solution concentration 


Submitted for publication August 10, 1953. 


* Research Dept., Revere Copper and Brass, Inc., Rome, N. Y. 

** In 1800, Great Britain produced about 200,000 metric tons of pig 
Iron: in 1840 production had inereased to 1,400,000 metric tons, with 
most of the increase occurring in the decade 1830-40. During this 
period production in Great Britain was about one-half of the world’s 
Production.? 


“)..... The galvanic battery of Volta not only gratified the passion 
for hovelty by the curious effects it produced, but likewise awakened 
the love of investigation, by definitely exhibiting the analogy be- 
tWeen galvanism and common electricity. 

.. The discovery of the chemical agencies of galvanism has led 
to researches which finally cannot fail to elucidate the philosophy of 
the irnponderable or ethereal fluids, The year that is just passed will 
lone distinguished the history science; seldom has physical 
Mvestigation been pursued with greater ardour...... ial 


Abstract 

appraisal has been made the reports Robert 
Mallet the action water and air upon iron and 
steel, based tests made 1838-42 under the spon- 
sorship the British Association for the Advance- 
ment Science. These reports are interest for 
revelation the remarkably clear, compre- 
hensive and practical knowledge corrosion 
possessed that early date. brief review some 
aspects progress the understanding corrosion 
from 1800 the present also given. 

differential stress 


metal-metal oxide and 


and Faraday’s 

The metals were arranged order decreasing 
activity, and was shown that 
many reversals polarity occur result chang- 
ing the dilution composition the electrolyte, 
with time. was recognized Rive and 
others that any list metals their order electro- 
motive force should constructed with reference 
specific electrolyte. 


According the more generally accepted versions 
the electrochemical theory corrosion, local gal- 
vanic couples were formed between the metal and its 
impurities, the metal and its oxide, but 
considered that “the surfaces the purest metals are 
and consequently electro- 
polar,” and order disprove the contact 
theory Volta, made numerous experiments 
ing single metal only, which potential difference 
was obtained differences concentration tem- 
perature the electrolyte. 

Among advances more practical nature, 
demonstrated the necessity dissolved oxygen for 
appreciable corrosion iron water ordinary 
temperatures and found the same necessity 
oxygen for the corrosion copper sea water. 
The inhibitive effect iron alkaline compounds 
water containing oxygen was observed 
and investigated detail Payen and others. The 
principle cathodic protection developed 
led, among other things, the commercial produc- 
tion galvanized iron the end the period under 
discussion. 


Later Concepts the Nature Corrosion 


Such, part, was the background knowledge 
when Robert Mallet conducted the experiments en- 


trusted him. Shortly thereafter, the role the 


*“The positions of the polar points on the surface will frequently 
change during the dissolution of the metal on various accounts; de- 
pending upon the deposition of oxide, formed by the first and sub- 
sequent currents, the texture of the metallic points, their polish as 
they are arrived at during the process, their crystalline structure, and 
perhaps upon many other causes of a still more recondite nature.” 


| 
| 
| 4 | 


CORROSION 


differential oxygen concentration cell promoting 
localized corrosion was made evident from experi- 
ments and the cell was studied detail 
1852. 

seems strange that during the remainder the 
nineteenth century, not only was there lack sig- 
nificant advance the application scientific prin- 
ciples corrosion, but many the earlier applica- 
tions were lost sight and their places usurped 
fallacies such the acid, direct oxidation and direct 
chemical action theories result, the 
present understanding the fundamental factors 
based mostly rediscoveries and elaborations made 
during this century Palmaer, Whitney, Walker, 
Aston, Evans, McKay and These investi- 
gators had the advantage gained from interven- 
ing advances electrochemistry, such the theories 
electromotive force, ionization 
dynamics conducting solutions, well measure- 
ments overvoltages, which permitted more 
quantitative treatment corrosion than hitherto had 
been possible. 

Universal acceptance present day concepts was 
slow developing. recently years ago, the 
fitness the electrochemical theory explain the 
processes aqueous corrosion was the subject 
and until about the viewpoint 
the proponents the revived electrochemical 
theory was that electrochemical corrosion caused 
exclusively galvanic currents produced the 
metal and its impurities, contact dissimilar 
metals, other causes related the metal. 
the 1920’s the idea that heterogeneity the environ- 
ment also important source corrosion cur- 
rents became generally accepted and the role pro- 
tective films deterrents corrosion was properly 
stressed. 


The Reports Robert Mallet 


The reports Robert Mallet are comprehensive 
and extensive that summary reasonable limit 
can adequately convey the contents. Therefore, the 
following account comprised excerpts details 
considered among those most interest. 

The materials tested comprised different sorts 
cast iron from most the principal iron works 
Great Britain, kinds wrought iron, kinds 
steel, diffrent organic coatings, galvanized iron, 
and zinc paint. The organic coatings comprised 
caoutchouc varnish, copal varnish, mastic varnish, 
asphaltum varnish, white lead paint, Swedish tar, 
hot coal tar, wax and tallow, turpentine varnish and 
drying oil. 

the first course experiments, the cast iron 
and organic coatings were exposed for 387 days 
clear sea water 46-58 degrees and 110-125 
degrees polluted sea water, fresh clear river 
water, and polluted tidal river water. the second 
course experiments, the same materials were ex- 
posed for additional 732 days and the wrought 
irons, steels and metallic coatings were tested concur- 
rently under the five different conditions exposure. 
addition, the cast irons were exposed the at- 
mosphere the City Dublin for 539 days. 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


The purpose the second period exposure 
the cast irons and organic coatings was 
prediction with greater certainty the actual loss 
metal after long periods exposure and determine 
whether the corrosion rate changed with time, since 
“it became obvious course inquiry, that the 
original state the metallic surface when first ex- 
posed had much with its rate corrosion, and 
that this became subsequently modified 
ceeded, and thus that the amount loss metal 
corrosion might not follow law equidifference, 
but might increase decrease rate upon continued 

The cast iron specimens were the form paral- 
object the two thicknesses was test the effect 
the differences structure and proportion 
“skin” metal produced. Also included were 
specimens, the “skin” which had been removed 
machining. 

The specimens were weighed within one grain 
and enclosed wooden boxes, which permitted free 
access water, each specimen being held fast the 
corners separate cell veneer varnished oak. 
The reason for this arrangement was that ap- 
peared not impossible that several different sorts 
were inclosed electrical continuity the same 
grave errors might introduced into the results 
the iron least acted standing negative relation 
those more rapidly corroded, and increasing 
action the sea other water upon them, and the 
same time being themselves preserved certain 
extent. few preliminary experiments with the 
galvanometer, this was found correct view— 
was found that any two different irons, the 
harder was always negative relation the softer, 
which was positive it, and hence the separation 
every specimen became necessary order 
nate this source error.” 

each box there was included single 
lelepiped wrought iron, cut from the same bar, 
called “The Standard,” and was proposed that the 
remainder deposited with some learned body. 
that any future experimenters novel makes 
iron, upon foreign ones, can, reference the 
standard their experiments comparable 
with these. Without this precaution the present ex- 
periments, although correct, would 
and scarcely capable being even brought into 
comparison with future ones.” 

the end the test periods, addition 
weighing the specimens, the character the cor 
rosion was classified under one the following 
terms: uniform; uniform with graphitization; 
local local pitted tubercular. 

The results the tests indicated that 
geneity surface and texture, the contrary, are 
far the most important circumstances which may 
the amount corrosion cast iron air and water: 
that the rapidity this not much 
upon the chemical constitution the metal 
arrangement and the condition its constituent 
bon Voltaic uniformity the surface 
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tained slow cooling the metal when cast, and 
all small castings will much promoted sub- 
sequent annealing out contact with air, the 
process ordinarily used for decarbonizing cast iron 

render flexible and tough.” 

The loss metal corrosion was, every sort 

water tried, more rapid but less localized, 
wrought iron and steel than cast iron. general, 
steel corroded more slowly and more uniformly than 
wrought iron. the case cast iron, the more 
uniform the texture the wrought iron, the slower 
the more uniform was its corrosion; small 
ferences chemical composition having very little 
effect the rate corrosion. 

The powerful corrosive action foul sea water was 
correctly attributed Mallet hydrogen sulfide. 
observed that “organic matter state putre- 
faction one the most powerful deoxidizing agents 

known—so much so, capable even reducing 
sulphate lime the state 

supplementary experiments, was determined 

fresh water, the corrosion cast iron pro- 

the fastest temperatures varying between 
175 and 190 degrees was found further that the 

corrosion was proportional the volume 

air any given temperature, and that, 

heating water containing dissolved air from 
degrees 212 degrees the air was evolved 
greatest volume 190 195 degrees the 

water was freed from air, its corrosive action iron 

closed vessel; but the vessel was open 

and very shallow, the heat even boiling did not 

and oxidation 

lower tem- 


entirely prevent the absorption air, 
proceeded even more rapidly than 
perature. The corrosion cast iron fresh and salt 
water was found vary inversely with the depth 
immersion, the absence lateral currents. 


the Nature and Mechanism Corrosion 


Mallet attributed the increase rate and 
alization corrosion iron with decrease its 
homogeneity increase the number galvanic 
its surface. cast iron and steel, couples 
were considered exist between iron and its ‘graphitic 
combined carbon; and wrought iron between 
iron and its incorporated slag. After corrosion 
started, the corrosion cells due the structure the 
metal were augmented those between iron and 
its oxides, has been shown that every metal, 
included, electro-positive its own oxides.” 
was remarked that when the rust formed was 
sufficiently adherent and dense that partially de- 
fended the metal mechanically from corrosion 
spite its being cathodic it. 


Mallet appears have been the first apply the 
differential solution concentration cell the cor- 
metals. “It known,” said, “that the 
sea water, during the flowing the tide, from its 
greater density, forces itself beneath the river water 
like wedge, and slowly and imperfectly mixes with 
it, hence two strata, one fresh brackish water, 
other salt water below Now Becquerel 


has proved that homogeneous metallic surface 
tod wire for instance) exposed the action 
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fluid menstruum, will assume state electrical 
tension, provided that the fluid which im- 
mersed different density two strata, 
different corrosive power. fact the metal and the 
two layers fluid constitute voltaic pile one 
solid and two fluid elements; hence one end 
the metallic rod will positive state with respect 
the other, will corroded faster than the other. 
Now this precisely the condition any casting 
reaching through considerable depth water the 
mouth tidal river. The water saltier below than 
above, the part the casting immersed therein (the 
lower end cast iron pile for instance), will there- 
fore opposite electric condition that 
the portion above, and the amount corrosion the 
positive element due the kind iron, and the state 
the water, will further increased “exalted” 
the negative condition the opposite end, which 
will itself the same proportion preserved. This 
principle extends very many practical cases, 
iron plates, partly immersed solvent fluid, 
and partly exposed moist air, etc.; and suggests 
the importance giving increased scantling all 
castings intended situated, allow for this 
increased local destruction material.” 


Corrosion Protection 

The result the tests protective coatings led 
the conclusion that paint appears be, 
predicted, extremely durable covering, more 
than any one tried, except the asphaltic varnishes 
coal-tar laid hot; desirable its use should be- 
come better known, and extended all large 
engineering structures, iron bridges, viaducts, ete. 

Mallet recognized that naturally formed coatings 
might also protective, and observed that “the coat 
oxide iron formed fresh water adheres obsti- 
pulverent form with the same ease the sea 
water, and hence acts some degree cloak, 
partially impervious covering, defend portions 
the metal from further action.” also observed that 
when used cathodically protect iron sea 
water, surface the gets covered with 
hard crystalline oxide zine and cale-spar, which 
retards prevents its further corrosion, and thus 
permits the iron corrode.” 

The previously mentioned experiments the influ- 
ence dissolved air corrosion rate led the 
recommendation deaeration boiler feedwater, 
stated follows: “It would desirable that the 
feed-water marine boilers were heated above 190 
degrees Fahr. before entering them, and means pro- 
vided for the escape the air disengaged, which now 
enters the boilers and aids much corrosion. This 
could easily done Maudsley and Field’s beauti- 
ful arrangement their feed and brine pumps.” 


Protection Zinc and Zinc Alloys 
the period publication Mallet’s reports, the 
preservation cast and wrought iron the electro- 
chemical action zinc was beginning excite con- 
siderable attention, first drawn the views 
and subsequently the experiments 


Be 

tal 
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Comprehensive laboratory experiments were made 
Mallet the protective powers iron 
and steel fresh and sea water, some which 
were continued for two years. one series experi- 
ments, the specimens were immersed depth 
inches and another, exposed the air and cov- 
ered with thin film water frequently renewed. 
The influence the ratio surface zinc that 
iron was investigated the range 0.00786. 

was found, under conditions submergence, 
that the protective power the zinc was diminished, 
nearly destroyed after its surface became covered 
with coating zinc oxide. When the surface the 
iron steel contained rust, the zinc lost nearly the 
whole its power protection even prior its 
oxidation, for “the original difference electric con- 
dition between clean iron and clean zinc small, 
that the former ceases negative with reference 
the latter soon has been rendered more 
positive the presence its own peroxide.” 

The well-known difference rapidity solution 
between pure and impure zinc, first explained 
whether the protective power zinc could 
increased alloying the former with small amount 
another metal higher lower the electrochemi- 
cal scale. was found that addition elements 
cathodic zinc decreased its protection iron 
sea whereas, the addition element anodic 
zinc increased the protection the iron. 


Galvanic Corrosion 


Numerical measures were obtained the accelera- 
tion corrosion wrought iron when contact 
with copper, brasses, tin bronzes and tin. Tin pro- 
duced the greatest acceleration corrosion the 
iron,* followed decreasing order the tin bronzes, 
copper and the 

was recommended that when copper copper 
alloy must contact with iron, the flanges 
sea-cocks, etc., steam vessels, that thickness 
patent felt, saturated boiled coal tar wax, 
other non-conducting substance, interposed. 


the Protection Iron Ships 


The durability iron ships became one the 
most important questions involved the inquiry 
sponsored the British Association the action 
water and air upon iron, because the rapid increase 
their use which occurred during the progress 
the corrosion investigations. 

Robert Mallet devised method designed pre- 
vent corrosion and fouling iron vessels, involving 
the application three coatings. The first was zinc- 
mercury alloy coating, the second, organic coating, 
and the third anti-fouling paint. 

The plates other pieces iron steel were 
pickled, washed, scoured and immersed liquid 


* Confirmation of the unexpectedly high potential of tin in sea water 
recently has been obtained by F. L. LaQue, Corrosion, April, 1952, 
p. 1. 


composed equal parts saturated solution 
chloride and ammonium chloride. From thence the 
pieces were immediately immersed molten bath 
containing about 1.5 percent mercury, 
which had been added 0.05 percent sodium. 

The completed hull the vessel, which was entirely 
coated with the zinc-mercury alloy including the rivets, 
was then covered with varnish made follows: 
pounds asphaltum, pounds red lead and litharge 
equal proportions, and imperial gallons dry- 
ing linseed oil were boiled together. separate 
vessel, pounds gum anime, imperial gallons 
drying linseed oil, and pounds caoutchouc soft- 
ened coal tar naphtha were melted. The contents 
the latter vessel were then added that the 
former and the whole boiled until tough and 
When cold, was thinned with 30-35 imperial gallons 
turpentine. was recommended that applied 
with spatula, brush left minute air 

For the last operation, thick paint was made with 
drying linseed oil, red lead and barium sulfate, and 
little turpentine. every 100 pounds the paint, 
there was added pounds copper oxychloride and 
pounds mixture composed hard yellow soap, 
melted with equal weight resin and little water. 
The purpose the resinous soap was give the 
paint slight degree solubility water. 

The development the anti-fouling 
based experiments made Mallet the 
metallic salts upon some common marine organisms. 
These experiments showed that contrary the opin- 
ion copper salts were poisonous fouling 
organisms, being most all those tried. 
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the Gulf Coast Area 


Paint Corrosion—Some Aspects the Problem 


VOLKENING* 


Introduction 

THIS DISCUSSION, positive and clear-cut 

answer the general problem paints and 
painting method corrosion control will 
given. Nor will there answer the specific 
problem existing the Gulf Coast region. 

The intention this paper ask more ques- 
than give answers. 

Material presented herein has been drawn from 
the use paints one particular group 
industrial plants, those comprising the Texas Di- 
vision the Dow Chemical Company. indicates 
the scope the overall paint problem touching 
some environmental factors and 
created the division itself. Next mentioned some 
steps taken attempts solve existing problems 
and, finally, some ideas steps others may well take 
the same end. 

with one basic concept and some statistics. 


Basic Concept 

Corrosion mitigation use organic coatings— 
paint—is such controversial subject that 
well review some basic and accepted facts. The 
simplified equations reflecting the mechanism the 
corrosion say simply that when moisture 
and oxygen are present together, they can corrode 
iron steel. 


Primary Reaction 


Metal ions ion atoms 
Destruction Hydrogen Film 

Final Reactions 


equation says also that corrosion elec- 
trochemical process. Although not shown, there must 
transfer electrons for the corrosion reaction 


*& Presented before a joint meeting of the Houston Paint Varnish and 


Production Club and Houston Section, National Association of Cor- 
Engineers Houston, Texas, October 14, 1952. 
Chemical Engineering Department, The Dow Chemical Company, 


Texas Division, Freeport, Texas. 


Abstract 


After briefly mentioning the theory metallic cor- 
rosion the author relates the problems encountered 
Dow protecting its Gulf Coast plants against 
atmospheric corrosion. Examples coating suc- 
cesses and failures are given. The method which 
Dow uses testing paint cooperatively with the 
manufacturer explained. The author points ad- 
vantages proper surface preparation and suggests 
too little attention paid educating the 350,000 
painters who apply coatings metals proper ap- 
plication techniques and that paint manufacturers, 
paint manufacturers’ associations and the National 
Association Corrosion Engineers might find the 
organization schools for painters worthwhile 
activity. 


proceed and thus establish the electrochemical 
nature corrosion. The definition accepted the 
corrosion engineer is, “Corrosion accompanied 
electrical currents flowing for perceptible distances 
through the metal because spatially separated 
anodic and cathodic 

All are familiar with these fundamental concepts 
the nature corrosion, The concepts become more 
complicated and more subject controversy 
additional variables make their appearance. 

This discussion concerned with organic coatings, 
the use which prevention the reaction indi- 
cated Equation sought placing barrier 
between the metal and its 


Basic Statistics 

All are familiar with the fact estimates 
the annual direct cost corrosion the United 
States, including the cost corrosion control, 
$5,427,000,000. Less familiar, perhaps, his estimate 
the annual expense for protective organic coatings 
and their application. This cost $2,045,000,000. 
Stated percentages, paints and painting account 
for percent the annual national cost corrosion 
and corrosion control. 

other words, out every dollar spent for all 
corrosion prevention materials and methods com- 
bined, including galvanized steel, nickel alloys, cop- 


Insoluble 
Ferric 


Hydroxide 


(Rust) 


per alloys, stainless steels, boiler water conditioning, 
internal combustion engine corrosion, cents 
spent organic protective coatings and their ap- 
plication alone. Thus, paint the most frequently 
employed single corrosion combating tool today. 
This can interpreted credit the paint in- 
dustry and can also interpreted challenge. 
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Figure 2b—Badly damaged small piping. 


TABLE 1—Corrosiveness Selected Atmospheres Compared 
Freeport, Texas, Location* 


Types of | 
Location Atmosphere 
Dry Inland 1 
Singapore, Malaya........ | Tropical Marine 9 
Kure Beach, N.C., U.S.A.............] Marine—800 ft. | 38 
Freeport, Texas, U.S.A...............| Marine 39 
UGA... | Industrial 65 
Frodingham, England................ | Industrial 100 
Kure Beach, N.C., U.S.A.......... ..| Marine—80 ft. 470 
Freeport, Texas.... ; ; Industrial- Marine 501 


*C. P. Larrabee. Corrosion of Steels in Marine Atmospheres. J. Electro- 
chem Soc., 87, 163 (1945). 


This challenge one the points discussed 

Making certain assumptions (which may contain 
some errors), consider the following: working 
painter can earn $4160 annually, approximately 
$350 per month. Divide $1,460,000,000, the cost 
corrosion for application labor paint materials, 
the painter’s annual income, $4160, and the resulting 


Figure 3—Effect humidity painted panels. 

Panels right were exposed without heat. Left 

panels had infrared lamp focused them 
from the rear. 


figure 350,000, approximation the number 
painters working toward corrosion. prevention. 


Some Paint Problems Experienced 
Dow’s Texas Division 
Add one more statistic, round one, bring into 
the discussion the paint problems and practices 
the Dow Chemical Company’s Texas Division plants. 
The division’s stake paints and painting corro- 


sion control measure approximately $1,000,000 


year. believe paint; use paint. Figure isa 
view selected give some idea the extent the 
division’s painting problem. 

environmental factor which major element 
all considerations paint and painting 
division atmospheric corrosivity. 

The plant location about mile inland has 
sion rates equal the ratings racks only 800 feet 
from the ocean Kure Beach, C., where the Sea- 


horse Institute conducts tests. And the central test 


site the plant, the rate 501—worse than that 
the 80-foot racks Kure Beach. (See Table 1.) 

more graphic presentation the severity the 
environmental factor can seen Figures 
showing instrument air line broken two 
atmospheric corrosion six years and badly damaged 
small diameter piping. 

Severe corrosion, course, not confined neces- 
sarily small objects. But, like corners, edges and 
inaccessible spots, underlines the general problems 
involved the use paint combat corrosion. 

Another environmental factor humidity. 
plants the Texas Division, humidity reaches 100 
percent nearly every night. When does, corrosion 
iron water the presence oxygen possible. 
Certainly humidity contributes materially the rela- 
tive corrosion rate 501 determined exposing 
bare iron specimens for test purposes. 

further illustration humidity’s effects, 
pare the four test panels shown Figure 
was prepared, primed, finished and exposed neatly 
alike possible—with one difference. infra-red 
bulb burned behind the two panels the left and 
vented much moisture condensation. The right 
panels were exposed the full attack the humidity. 
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Figure 1—View The Dow Chemical Company plant Freeport. 
Figure 2a—An instrument air line that corroded two six years. 
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Another problem, one created Dow itself, 
result generous use color painting plant 
structures. The philosophy behind this practice, was 
well stated Alden Dow article titled, 
“Color—A New Element Chemical Plant 
Mr. Dow says, “The principal purpose Dow’s use 
colors decrease employee fatigue through 
greater ease working conditions The visitor’s 
him smile for does produce happy effect 
Consciousness dirt important by-product 
the planned use color and what more, con- 
tagiously constructive. paint up, clean up; 
clean up, fix up.” 

Looking back the time when this use color 
was introduced difficult imagine that more 
unfavorable conditions could exist. World War 
was progress, bringing shortages paint ma- 
Substitutions were the order the day and 
paint manufacturers must have been close despair 
because Dow continued asking for colors and shades 
that paint makers had had little experience 
formulating. 

Substantial progress the use color has been 
made since that wartime start. But there still much 
learn, despite accumulated experience, extensive 
testing and development standard procedures. 
Some results are still disappointing—and puzzling. 


Pigments Provide Puzzle 

For instance, Figure shows material exten- 
sively panel tested, which cracked severely when ex- 
posed horizontally for year. This result more 
difficult understand because only the material 
pigmented white failed this manner, while the 
orange-pigmented paint exposed the same time and 
prepared with 
exactly the same vehicle—was excellent condition. 
matter fact, pigments any color other than 
white were satisfactory. 

Other paint problems created Dow for itself are 
common majority manufacturers. Once, for 


TABLE 2—Drum Enamel Specifications 


Application 
One Coat applied by spray over bare sheet metal drum at atmospheric tem- 
perature. 
Minimum Film Thickness: 
0.5 mil for black. 
0.75-1.0 mil for orange. 
0.5-0.75 mil for blue. 


Temperature of Product to Drum 


150-175° C. 
Characteristics (Minimum) 
Alr dry 
Dust Free: 5-10 minutes. 
Tack Free: 30 minutes. 
Hard: 2 hours. 
Durability 


Equivalent months exterior except for sunlight. 
Maximum caustic resistance. 
Appearance 
High gloss, non-sagging, mar resistant. 
Cost 
Orange— $3.50-$4.00/gallon in drum quantities. 
Blue- $3.50-$4.00/gallon in drum quantities. 
Priority 
1. Black. 
2. Orange (color sample furnished on request). 
3. Blue—(color sample furnished on request). 
Manufacturer to Submit 
1 Complete label analysis including resin type as well as pigmentation. 
2. Complete application instructions regarding preferred gun type, thinners, 


Date Required 
Week of February 20. 1950 


PAINT PROBLEMS GULF COAST AREA 


Figure 4—Showing how pigment may affect 

paint performance. White pigment only (top) 

checked badly, while the same formulation with 

any pigment but white (bottom) gave satis- 
factory service. 


Figure 5—View the paint test farm. located the most corrosive 
area the plant. 


PROTECTIVE COATINGS FOR THE TEXAS DIVISION 
OF THE DOW CHEMICAL COMPANY 


ESSENTIAL DATA SHEET 


(All information will be kept in strict confidence.) 


Manufacturer: 
Product Trade Name: 
Manufacturer's Code Number: 
Recommended for use as: 


TOTAL PAINT 


% (Weight) % (Volume) 
Pigment 
Non-volatile vehicle 
Total volatile 
otal 100% 100% 


Pigment % (Weight) 
Vehicle* @ Solids Weight) 
Weight per gallon of paint: 
Weight per gallon of principle voiatile constituent: 
Initial viscosity: (No. Cup at °F) Seconds. 


Recommended Reduction for Spraying: 
Recommended Thinners;:** 


Covering,sq.ft./gal./coat: Cost per gallon: 


*Please be specific: include resin type, oils, and oil length, plasticizers, 
thinners and dryers. 


**Besides manufacturers thinner give recommended alternates available on 
open market indicating preferred type. If necessary for complete 
identification, give boiling range, K.B. value, or other generall acceptable 
identifying properties. 


Figure 6—Essential Data Sheet—Protective Coatings. 


ee 


ASSOCIATION CORROSION ENGINEERS 


Figure 7—Showing how paint performance affected surface 

preparation. After months’ exposure samples bottom half, applied 

over wire-brushed area, have deriorated much more than those upper 
half, applied over sandblasted area. 


example, better, more decorative enamel for caustic 
drums was needed. Drum enamel specifications 
shown Table were submitted number 
local paint manufacturers, which returned answering 
samples. 

The samples reflected, highly interesting fashion, 


Figure experience demonstrates ad- 

vantage surface wetting agents’ use over 

phosphoric acid pretreatment. Panels top 

were given two proprietary phosphoric acid 

pretreatments while bottom two received sur- 
face wetting agent pretreatment. 


Figure 11—Same site Figure after 


Figure test site before repainting. 


Figure 12—Same site Figure after 
months. 


the varied approaches taken the problem. Types coatir 
vehicles used and named Table varied from opera 
oil types with resin reinforcement chlorinated 
rubber and modified vinyls. Other 
cluded: Drying times from five minutes 
costs from cents $1.37 per pound solids, carrie 


from 5.5 cents 9.3 cents for material per painted Dow 


drum; and dry film thickness from 0.3 1.5 mils, 

Table gives results. The measure protection 
gredients applied the proper film thickness. An- Copic 


other reasonable conclusion that paint formu- 


lator’s experience determines his ability supply 
material for service stipulated environment. ness 

Some Steps Taken Solve Paint Problems paint 


seeking solution these environmental and hear! 


self-created problems the Texas Division 
lowed two main courses. First, extensive paint 
testing program and second, certain 
tices have been adopted the paint application 
program. 

Cooperative Paint Testing 

Because the complex nature the problem, 
involving colors new this type environment and data 
unusually severe atmosphere, was decided 


solicit all possible aid. Deciding that the best ap- 


proach lay cooperative effort, program testing 
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Figure 10—Same site Figure 
cleaning with pneumatic buffers. 
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out 
: 14 mor 

Figu 
surface 
brushe 


Figure 13—Comparison (left right) 
blasted, commercial pickle and 
results after months’ exposure. 
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Types coating materials cooperatively was started. 
inated jointly the same end.” this program, the manu- 
furnishes the paint his formulation and 
night: supervision for application. Applications are always 
ds, out according manufacturer’s directions. 
ainted Dow supplies the test site, the test panels, the 
mils, painter, the corrosive environment and whatever in- 
ection cidental materials and services are required. Evalua- 
in- readings the exposed panels are made jointly. 
rating records are exchanged. Film thick- 
measurements are made primer total 
supply system means Elcometer dried film thick- 
ness measuring gauge. 

Figure overall view Dow’s central 
aint test farm shown. This location 
the plant where the relative corrosivity 
gives quick results. Each the cooperative 
covered generally with one manufacturer’s 

with few controls known performance. 
cation rule one coat primer applied horizontally 
finish coats vertically. This usually results 

total film thickness ranging from 2.5 4.5 mils. 

each material, primer and finish coat, the manu- 

furnishes the data requested the essential 
data sheet shown Figure These data are con- 
between the manufacturer and Dow and 
serve one very important purpose. They assure Dow 
panels and another months longer 


the ficld will identical the product supplied 
called assignment new code number and 
retesting insisted changes are made the 
formulation. Retesting reveals what these changes 
mean, not Florida, California, elsewhere, but 
plant Freeport, Texas. operating closely 

this manner, directly with the laboratory the 

minor variations when certain materials are not 

available. 

One cooperative test involving 1804 inch 
panel paintouts, was applied eight different plant 
areas and took weeks finish. Another test, with 
another company ‘involved panels sand blasted the 
top and wire brushed the bottom. 

Cooperative testing establishes sympathetic atti- 
tude the part the consumer which ordinarily 
might not found. builds confidence between 
buyer and user rarely seen this relationship. This 
the writer believes has worked satis- 
for the manufacturers benefits 
have been proportional the amount effort they 
have expended. Dow seeks only coatings which last. 


Surface Preparation 


Although has not been stressed well point 
out that most test panels were sandblasted before 
painting. Figure shows ‘that the wire 
tom half the panel breaking down first after 
months’ exposure. 

acid preparations the top and two 
surface wetting materials the bottom over wire 
brushed panels under marine red lead primer and 
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two finish coats. The panel the bottom right was 
prepared with boiled linseed oil. Surface wetting 
pitted hand cleaned steel has been found essential. 
Dow’s practice use primers with adequate free 
oil plus inhibitive pigments effort get results 
equal phosphatizing. Another approach when slow 
drying cannot tolerated use the faster drying 
vinyl metal conditioners, practice generally fol- 
lowed when contaminating materials are present 
the environment. 


Typical Application Pictured 

Figures through show what happens 
typical location. Figure shows what the selected 
spot looked like initially. Figure shows after 
cleaning mechanical Figure shows the 
same location just after painting with five coats 
vinyl paint including the metal conditioner. Figure 
shows the appearance this job months later. 

Two things are shown Figure which indicate 
improvement needed. One that the steel has not 
been given attention time avoid another expen- 
sive surface preparation job before repainting. The 
other that this job should have lasted five years. 


Surface Preparation Important 

Surface preparation such important part 
the job that must given special emphasis. Sand- 
blasting and pickling are standard surface prepara- 
tions given objects galvanized porcelain 
enameled. Yet when organic coatings are used this 
important foundation step often slighted some- 
times omitted completely. 

Mill scale must removed before painting just 
the same rust removed. Mill scale new steel 
acts cathode and the iron exposed the dis- 
continuity when circuit completed 
through microscopic film moisture the sur- 
face. With difference potential existing, the 
anodic areas where iron goes into solution 
come pit and the iron oxide formed begins grow 
size. humid atmospheres and particularly 
submerged structures, this process continues even 
after painting, because there absolutely im- 
pervious film and the resulting blister soon causes 
break the film. 

Specifications Dow for handling new steel call 
for sandblasting bright metal removal the 
mill scale means inhibited hydrochloric acid 


TABLE 3—Results Black Drum Enamel Test 
Products Submitted 


Drying | 


_M ATERI AL 
Time | 
(Tack Film 
Free) Per Per Lb. | Per Thickness 
VEHICLES Minutes | Gallon — of Solids Drum Mils 
Reinforced Oils, 
Styrenated Alkyds, 5 to $1.95 $0.61 | 5.5-93e 0.3-1.5 
Chlorinated Rub- Overnight | $2.68 $1.37 
bers, Modified } | 
Vinyls, Ete. 
FINAL EVALUATION 
Protection 
Rest Protection... .| 105 | } 76c 9.3¢ 1.2-1.5 
Good Protection & | | 
Quickest Drying. . 15 72¢ | 7.Ac 0.9-1.5 
Good Protection & 
Glossiest..... . Overnight 64c 5.5¢ 0.8-1.0 
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solution. When the surface prepared pickling 
with the steel given final dip dilute 
phosphoric acid solution. This usually followed 
two coats mixed pigment primer high red 
lead and two finish coats paint bring the mini- 
mum film thickness 5.0 mils. The finish coats are 
either styrenated dehydrated castor oil butyl 
phenolic with appropriate pigmentation. 

Dow’s acid pickling plant includes caustic bath 
for degreasing, hydrochloric acid tanks for descaling 
and phosphoric acid tank for application phos- 
phate coatings, with water rinse tanks between, 

For handling large volumes pipe and certain 
structural members Dow favors pickling. appears 
more economical and provides more uniform 
corrosion resistant base for organic coatings. Figure 
compares series sandblasted, commercial 
pickled and Dow pickled panels after 
exposure test racks. The paint systems and ex- 
posure periods were identical. 


What Can Paint Industry Do? 


Now what does Dow user organic protec- 
tive coatings expect from the paint industry the 
way help? 

seems the industry can move one two 
major directions, one which would perfect 
materials that can applied under water and over 
rust, that surface preparation, the most expensive 
part paint application, can eliminated. This may 
have been accomplished already; least, the writer 
aware that claims have been made that both are 
possible. However, Dow has investigated few prod- 
ucts with rather extensive claims and has found them 
mostly exaggerated. The writer does not believe this 
the direction the industry should expected 
nor does think the direction the industry 
intends go. 


The other direction more involved and more 
difficult explain. may more complex than 
the manufacture paint itself. The author believes 
most significant advances can made through re- 
search and education, thinks also that many tools 
are available scientists today that certainly should 
put use the paint industry. What now 
art must replaced scientific method which con- 
sists good deal more than making few simple 
physical measurements before canning. 

Since Dow interested color, natural 
suggest wider use the spectrophotometer for closer 
color matching. This instrument, now used for color 
control the plastic industry, could eliminate the 
human error paint color matching which now 
varies from person person and batch batch. 

Another tool being used some extent pig- 
ment manufacturers x-ray diffraction equipment. 
For determining the differences between rutile and 
anatase titanium dioxide and various other salts, 
such basic zine chromates, etc., this instrument 
invaluable. 

One the most interesting instruments known 
the writer the electron microscope. Some 
has been done indicating that pigmented films con- 
tain relatively large areas void pigment, suggest- 
ing focal points for breakdown. correlations this 


nature can established, might save many hours 
now devoted panel and field testing. 

The adhesion problem seems another field 
worthy research effort determine its funda- 
mental nature. Some work’ using 
tions measure the forces adhesion 
done, Other methods have been described recently, 

There inference that any these methods are 
either new not being used some extent. The 
writer intends point out that most this type 
research has been done colleges and universities. 
Although some additional work underway the 
direction the raw materials manufacturers and 
some being done manufacturers finish coat- 
ings the writer feels that the volume work small 
comparison what being done elsewhere. 

real challenge presented manufacturers 
this area facing problems peculiar the Gulf 
They should solved here just logical for 
research being carried Chicago, Detroit 
Cleveland consider problems which arise 
result and are peculiar industry there. 

needs the Gulf Coast are quite different, 
however, from those some other areas. Large 


chemical plants, and petroleum refineries which proc- 


ess raw materials intermediates and finished prod- 
ucts volume came the Gulf Coast because 
abundant raw materials and climate conducive 
outdoor operations. Protection must 
and small plants. The coatings need 
made because the conditions application and finish- 
ing are quite different from those where applications 
are made air conditioned spray rooms 
baked out with infrared heating equipment. This 
the challenge the writer hopes paint manufacturers 
the Gulf Coast will accept. 


Painter Key Man 


Much has been said about the corrosion 
the researcher and the paint manufacturer. But the 
painter, the man behind the cleaning tool, brush 
spray gun, actually directs the last rites the paint 
fails paint properly, all the good work 
manufacturer formulating and testing 
for naught. 

Consider the problems the painter faces and how 
solves them. Most painting for corrosion control 
done with spray equipment. But the paints vary: 
Some dry rapidly solvent some dry 
slowly; some are designed for application thin 
mist coats. What type gun, suction pressure, 
best for each variety paint? What needle, what 
cap goes the chosen gun? How many feet hose 
can used between the pot and the gun without 
interfering with proper 

How many men operating paint guns know the 
right answers? Some, being human, may not care 
know but the majority would like have the added 
knowledge that would help them better jobs. 


Education Indicated 
Since education the painter seems 
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cated, may well ask who should the 
educating. Who stands lose the most through lack 
painter education? Men the paint manufactur- 
ing industry are probably well aware that poor re- 
sults are usually charged one single cause—the 


hours 


field 
unda- 
vibra- 


been And poor results with paint generally stir 
ently, but one thought the mind the 
are different product next time.” this analysis valid, 
The the manufacturer good paint the big loser 


poor application. may stand gain considerably 
acting improve application knowledge the 
the painters handling his product. 


and 
small 


What can done? Sending 350,000 painters 
schoc! learn spraying techniques, the handling 
vinyls, the application catalyzed epons 
phenvlics impractical, But the school might 
taken the painters, the equivalent seminars 
clinics. Instruction, one more sessions, could 
deal with both the usual and the special paints and 
equipment being used the particular region. 
Manufacturers paint and equipment could work 


providing such instruction, common 


ground might found through the Paint and 
Varnish Production Club. Perhaps the National Asso- 
Corrosion Engineers could called upon 
what engineers believe needed. But 
sponsorship, these sessions should 
more than brisk demonstration the use 
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spray gun. one would resent let-down this 
large kind more than the painter who wants information 
tailor that will help him better job. Give him that and 
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also perhaps certificate attesting his accomplish- 
ment improving his craftsmanship and there has 
been enlisted strong assistant the solution 
paint problems. 


This discussion certainly has not covered all the 
avenues open progress. Just certainly has 
not covered all existing problems. While there 
magic elixir, neither there situation cata- 
stropic call for magic. Much work remains 
done the field paint versus corrosion. Promis- 
ing results appear lie in: 


Close, constant and truly cooperative effort be- 
tween manufacturer and user. 

Increased research work the manufacturer 
solve the many problems existing the localities 
serves. 

Education, through cooperation and research 
include everyone involved the application 
organic protective coatings. 
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Educational Lecture 


The Measurement Electrode 


NORMAN HACKERMAN* 


immersed solution is, fact, the 
measurement the potential cell consisting 
the metal-solution one electrode system and 
reference half cell the other. Cell potentials can 
measured voltmeter, potentiometer, some 
combination either these with tube circuit. 
corrosion studies the measured potentials usually 
better than mv. 


Reference Electrodes 


useful reference half cell should readily re- 
producible without resort highly specialized ma- 
terials techniques and should provide steady po- 
tential when only minute amounts current pass 
through it. For field use should rugged and 
portable. There some advantage exhibits 
potential predictable the basis the Nernst 
equation, 


nF areduced 


doxidized 


(See any standard physical chemistry text for de- 
tails concerning this equation.) 

Reference half cell potentials are known relative 
only the arbitrary zero value assigned the 
standard hydrogen half cell. This perfectly satis- 
factory, however, because all metal potentials meas- 
ured can compared the same basis. Actually, 
corrosion measurements this not often too im- 
portant because most cases the point interest 
not the value itself but the effect some variable 
changing the metal potential, the effect 
temperature change inhibitor. 

For thermodynamical purposes desirable 
use reference half cells small 
efficient. However, because these are rarely much 
per degree Centigrade, this precaution un- 
necessary for the most part measuring corrosion 
potentials. Thus, the worst case the temperature 
ments, significant error would have been intro- 
duced. 

Another source error may introduced po- 
tentials which exist across liquid-liquid boundaries. 
most cases the reference half cell solution differs 
considerably composition from that the metal- 


*%An Educational Lecture presented during the Ninth Annual Con- 
ference, National Association of Corrosion Engineers, Chicago, 
Ill., March 16-20, 1953. 

*Chairman, Chemistry Dept., University of Texas, Austin. 


Abstract 


few half cells interest corrosion measure- 
ments are described terms their preparation 
use. Brief descriptions potential measuring devices 
and their principles operation are also given. 


solution electrode being studied giving rise 
called liquid junction potentials. Again, however, 
these are normally smaller than the precision with 
which corrosion potentials need measured. 


Calomel Half Cell. The calomel half cell consists 
few redistilled metallic mercury overlain first 
with thin paste chemically pure mercurous 
chloride (calomel) and then chemically pure 
potassium chloride solution. The paste made 


mixing the solid calomel with small volume 


saturated aqueous Contact the measuring 


cuit made with wire (often platinum) 


from the mercury the bottom the vessel. Contact 
with the solution made via side arm attached 
the vessel means leaky sleeve the bottom 
the vessel. 

There are numerous variations the shape the 
electrode vessel but basically straight tube 1.5 
2.0 diameter and about long all 
necessary. The metal lead can sealed into smaller 
glass tube which passes through stopper the top 
the tube, can sealed directly through the 
bottom the vessel. either case should make 
contact only with the mercury. 

For corrosion potential purposes the saturated 
calomel half cell most useful. has the highest 
temperature coefficient the three commonly used 
half-cells but still not high that cannot tol 
the easiest prepare because the solution made 
simply saturating water with the salt. has some 
minor disadvantages such crystallization the 
side arm type which raises the circuit resistance 
cell. the half cell used with 
which does not contain chloride ions, best 
insert salt bridge between the two. The salt 
may made from glass U-tube about 
diameter filled with hot one percent agar sol 
rated with cooling, this sets and 
retards material transfer between the calomel 
and the other half cell vessel. Since the agar 
shrinks when gels, concave space may left 
either end the tube. so, air readily 
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and inadvertent and undesirably large resistance 
introduced. Therefore, best fill the U-tube 
that the level stands above the ends the tube. 
This easily done because the high viscosity 
the agar sol. Air bubbles trapped the side arm 
calomel cell vessels give rise the same difficulty 
and must avoided. 

The calomel electrodes are cathodic with respect 
the standard hydrogen half cell and the saturated 
half cell has potential +0.2420 the sign 
convention most often used this type work. (It 
given —0.2420 some the chemical litera- 
ture published this country.) The temperature co- 
degrees that is, the potential becomes less positive 
three-quarters millivolt for each degree 


Copper, Saturated Copper Sulfate Half Cell. This 
half cell the thermodynamic sense 


does not operate truly reversible man- 
useful tool certain corro- 
measurements. has been used widely 
The 
4 
| 


ner, Nevertheless, 
$100 
athodic protection steel soils. 
half cell can made quite simply with 1.0 
tube. closed the bottom wooden plug 
permeable plug, for example tightly formed 
roll absorbent material such filter paper 
porous wood. The tube filled about one-third full 
with saturated aqueous copper sulfate solution plus 
excess solid copper sulfate make certain 
continued saturation. copper rod, passing 
through the cap stopper, which makes the top 
closure, completes the half cell. Connection the 
potentiometer made lead attached the top 
the copper. Connection the environment made 
leakage through the permeable plug around 
the deliberately loosened lower stopper. 
meable plug system makes for better contact. 

The obvious disadvantage solution loss through 
the plug when the half cell not use can over- 
come placing the assembly test tube partially 
with saturated copper sulfate 
closure with rubber stopper the annular space 
between the electrode tube and the test tube. 

This half cell cathodic the standard hydrogen 
this The copper, unit activity copper ion half 
cell 0.785 cathodic the iron, unit activity fer- 
rous ion half cell. happens that the potential dif- 
ference between steel soil and the saturated cop- 

Per sulfate electrode about 0.8 also, but any at- 
provide theoretical justification for this 
requires quite few assumptions. The tem- 
perature coefficient this half cell small enough 
that ordinarily correction need not made. 

The principal precautions observed using 
are that the copper rod kept clean and 
that excess solid copper sulfate maintained 
contact with the electrolyte. When necessary 

prevent contamination solution the copper 
separate vessel and bridge should used. 


and making 
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Other Reference Half Cells. For laboratory purposes 
particular may desirable use some other 
reference electrode. Quite number theoretically 
suitable ones are known but generally they have the 
serious failing irreproducibility unless great care 
taken preparing them. One which can made 
with not too great difficulty the silver, silver chlo- 
ride electrode which can prepared anodizing 
silver wire, silver electrodeposit, silver, silver 
oxide paste chloride solution. Another consists 
simply rod antimony made casting the 
metal pyrex tube and then exposing air. For 
details these two electrodes and others, reference 
should made textbook electrochemistry. 


Potential Measuring Instruments 

The sensitivity and accuracy desired governs the 
specific type instrument needed. With some metal- 
solution systems very small currents, the order 
microamperes, suffice change the metal potential 
appreciably (electrode polarization). these cases 
the current needed actuate the indicating mechan- 
ism must less than the minimum current causing 
polarization extent greater than the required 
precision. Furthermore, the smaller the actuating cur- 
rent the smaller are the drops the circuit and 
the less the need for corrections the measured 
potential. 

should not concluded from the above that the 
more sensitive instrument the better suited 
any purpose. overly sensitive instrument un- 
satisfactory for other reason than inconvenience. 
Corrosion potentials are not equilibrium values and 
indeed often are not very steady even after pro- 
longed periods. Thus, instrument capable 
measuring millivolt can little but cause con- 
fusion with cell that fluctuates much 
about mean value. 

The discussion below pertains only the prin- 
ciples three types instruments and does not 
include any information the wide variety field 
and laboratory voltage and current measuring devices 
now available. 


Moving Coil Voltmeter. This instrument essen- 
tially galvanometer which the scale calibrated 
volts. consists coil wire metal strip 
both ends which terminate the instrument’s 
binding posts, pointer mounted along diameter 
the coil, permanent magnet and appropriate 
scale. The coil plus pointer mounted between the 
magnet poles such way permit free move- 
ment only the plane the coil. When current 
tapped off the circuit, flows through the coil, and 
interaction with the magnetic field causes the coil 
deflect. The degree which this occurs depends 
the current, which determined the available 
voltage and the coil resistance. 

3ecause undesirable draw current from 
cell whose potential being measured, the higher 
the voltmeter resistance the better. However, this 
limited considerations such overcoming bear- 
ing resistance and providing linear response. good 
voltmeter this type usually has resistance 
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20,000 ohms per volt. clear that appreciable cur- 
rents may drawn even and for this reason 
that other voltage measuring devices usually are 
used electrochemical measurements. 


Vacuum Tube Voltmeter. The inherent current-draw- 
ing disadvantage voltmeter can overcome 
large part combining with vacuum tube cir- 
cuit. the simplest case the potential measured 
applied the grid triode. essence the 
negative bias the grid adjusted that there 
plate current when there applied potential. 
The unknown cell put the circuit that the 
positive end feeds into the grid and the negative end 
the filament. When the unknown potential intro- 
duced, upsets the adjustment and plate current 
flows through the meter circuit, causing deflection 
the needle. The greater the potential the greater 
should the plate current and this relation should 
The measuring circuit therefore draws 
only negligible current from the cell under study 
comparison with the moving coil voltmeter. 

Linearity and greater sensitivity and accuracy re- 
quire more complex circuits which are not described 
here. Many such circuits have been developed, how- 
ever, and are common use. One convenience worth 
mentioning the use meter with center zero 
permit following changes through 
versal with minimum difficulty. 


The Potentiometer. This comprises circuit which 
the unknown potential measured comparing 
directly one whose value known readily 
determinable simple arithmetical operation. 
working cell capable providing steady voltage for 
reasonable time even under conditions involving 
small current drain connected through variable 
resistance both ends length uniform resis- 
tance wire. Thus, any potential from zero the 
maximum obtainable from the cell impressed across 
the full length the wire. The potential drop across 
any portion the wire calculable from the ratio 
impressed potential wire length multiplied 
the length the portion question. 

order know the potential drop per unit length 
wire, the wire calibrated using standard cell. 
This cell which provides accurately known, re- 


producible potential. Some form cadmium- 
amalgam, cadmium sulfate, mercurous sulfate, 
mercury cell used.* This connected the same 
uniform wire, one side via post shared com- 
mon with the lead from the electrode the same 
sign the working cell and the other through 
sliding contact. galvanometer series, usually be- 
tween the sliding and the standard cell, 
used null indicator. the sliding contact set 
some arbitrarily chosen point, the variable resis- 
tance the opposing circuit can adjusted until 
the galvanometer shows zero deflection. When this 
the case, the working cell has been adjusted that 
the potential drop per unit length wire equals the 
standard cell potential divided the wire length 
between the standard cell contacts. 

determine the unknown potential, the standard 
cell replaced the cell question and the op- 
posing circuits are again balanced, but this time 
moving the sliding contact until there 
tion the galvanometer. The unknown potential 
then the product the unit potential drop deter- 
mined above and the length wire between the 


unknown cell contacts the slide wire. the actual 


case the unknown and cell and the standard cell can 
switched back and forth into the circuit and the 
calibration checked often desired. 
Potentiometers are better than the uniformity 
the slide wire used. The sensitivity determined 
largely the galvanometer used, the accuracy 
the data depends the quality the standard cell 
and the reproducibility with time rests large 
extent the quality the working cell. The 
characteristics each these components de- 


termined the specific experimental requirements. 
There are many additional ramifications 


flicting effects but for corrosion potential measure- 
ments highly specialized components are not needed 
unless cells very high internal resistance are 
measured. this case generally best usea 
vacuum tube potentiometer, instrument which 
its simplest form works much like the vacuum tube 
voltmeter described above. Such 


useful also polarization experiments which 


small current densities cause extensive polarization. 


*Weston cell; Epply cell. 
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Educational Lecture 
Same 
The Protective Coat 
Controlling Corrosion 
set 
resis- 
until EDWARD BOBALEK 
this 
that Introduction 
the MOST ANCIENT, the most popular and 
corrosion through the use film paint. Or- land protective coatings and theory 
ndard ganic coatings are course not the only kinds polymerization. also charge research 
coatings. For example, the usefulness metallic and consultant problems involving design 
with oxide other types inorganic films Chicago, holds from St. 
that are controlled alloying chemical treatment MS, Creighton University, 1940 
deter- comparison, however, with paint, the volume Company, manager resin research Arco 
actual Certainly, inorganic films, whatever their future 
promise cannot fitted versatilely organics 
the the great variety protective problems. 
Coatings are very complex and rule only Abstract 
mined different types paint can made using ganic coatings are given and the effects vehicle, 
acy several substances selected from literally many pigments, and thinners are discussed, Special prob- 
The design specific types coating the hands ence their adhesion, solubility, and pigment dis- 
The technologists who are both artists and scientists, characteristics. Plastic prefabricated liners, 
ments. called formulators. Formulators have designed thou- coatings retard corrosion are listed and the relative 
sands different kinds coating compositions, value barrier and polarizing coatings mentioned. 
taken all together. have val Coatings suitable for severely environ- 
ogether, have market value ments are considered and the special 
about $1,500,000,000 per year. Probably more than coatings suitable for use underground are listed. The 
needed three-fourths the great multitude useful paint questions adhesion, permeability, surface prepara- 
are attempts solve least part the ings suitable for underground pipe marine vessels. 
metal protection problem. 
only then few examples see how such general theory 
ple, automotive finishes, marine finishes, under- 


ground pipe coatings, aircraft finishes, etc. While for 
any protection problem certain types compositions 
paint may have temporary dominance for one 
reason another, may possible use equally 
well any enormous variety paints that differ 
very radically composition. Practical examples 
the manner which certain compositions have solved 
certain protection problems will examined. 

Fortunately, there need review coatings solely 
terms specific examples. careful analysis 
the paint art will show that while very confusing 
terms specific details, can described also 
terms relatively few general principles. Most 


Composition Organic Coatings 

All coatings contain resinous resin-forming 
constituent called the binder. This can liquid such 
drying oil, oil-resin varnish, resin syrup that 
can converted solid gel chemical reaction. 
most instances, where the binder either solid 
solvent thinner used also which evaporates after 
liquid film deposited. The evaporation the thinner 
facilitates causes solidification the film. Most 
paints also contain pigments. These are insoluble solids 
very fine particle size; that is, small 1/100 
micron and usually larger than one micron. The 


sometimes for good reasons, have 

for general principles. However, certain 
theory philosophy essential for even 


binder and the pigment make the non-volatile 
film-forming part the liquid paint. The protective 
properties film are determined primarily the 
choice binder. the old days paint technology, 


Educational Lecture presented during the Ninth Annual Con- 
National Association Corrosion Engineers, Chicago, 
Mll., March 16-20, 1953. 
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USEFUL COMPOSITION RANGES OF MIXED RESIN COATINGS VEHICLES THAT CONTAIN ALKYD RESINS 
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TABLE 1—Chronological Listing Earliest Experimental Use 
Synthetic Resins (Plastics) Coatings 


1910-19 
1920-25 


Phenolic Resins 
Alkyd Resins (Oil- Modified) 
Cellulose Nitrate and Ace- 


1938-43 Vinyl Resins (Acrylonitrile- 
Vinylidine Chloride) Nylon 
and Polyurethane Resins 
Melamine Resins 


tate 

1925-31 Vinyl Polymers (Chloride- 
Acetate) Cyclohexanone Resins 
Acrylate Resins 
Cellulose Aceto-Butyrate 1943-51 Epoxy Resins 
Urea Resins Polyethylene 

1932-37 Ethyl Cellulose Poly Fluoro (or Fluoro- 


Chloro) Ethylene 
Silicones 


Polystyrene 
Synthetic Rubber | 
Vinyl] Acetals 


TABLE 2—Classification Paint and Vehicles According the 
More Important Resins Used Binders 


Class II—Systems Containing No 
Drying Oil or Alkyd 


A. Curing (or thermosetting) types 


Class I—Systems Containing 
Alkyd Resins 


A. Alkyd Resins, oil-modified 
1. oxidizing (air-drying types) | 


idizi 1. phenoplasts 
2. non-oxidizing types 
sagt: types 2. epichlorohydrin resins 
B. Resin Mixtures containing alkyds 3. allyl and other polyester 
mixtures resins 
a. alkyds plus phenoplasts ‘i ‘akin 
b. alkyds plus aminoplasts 
alkyds plus nitrocellulose aminoplasts 
d. alkyds plus chlorinated 
rubber 
2. Three-component mixtures B. Non-curing (or thermoplastic) 
a. alkyds plus epichlorohy- types 


drin resin plus aminoplasts 
b. alkyd plus vinyl resins 
plus aminoplasts 2. 


C. Alkyds modified by chemical re- 
action with other resins 


3 
styrenated alkyds 
2. silicone alkyds 5. 


1. resins derived from cellulose 
synthetic and natural rubber 
types 

3. vinyl resin types 

acrylic resins 

nylon 


the protective binders possible usefulness were 
limited materials such drying oils, oil-natural 
resin blends, called varnishes, and pitches the 
asphalt type. These materials have been known for 
several hundred years and they still find extensive 
use today. 

However, the chemical and plastics industry the 
past years has supplied large number synthetic 
binders which make possible paints better protec- 
tive and decorative properties. least several hundred 
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synthetic binders are available commercially. gen- 
eral, however, each can classified into simple 
family hybrid class two more simple types, 
Table lists such classification together with the 
approximate dates their first use 
paints. Practical paints are made binders which 
are complex mixture two more different resin 
types. such manipulation resin combinations, 
the formulator can design binders that are most use- 
ful for particular protection problem. Tables and 
and Figure illustrate some the more common 
types paints that use the newer synthetic resins, 


Naturally, this complication binder formulation 
serves complicate formulation thinners paint 
compositions. There are very few, any, solvents 
that are universal thinners for all resins. When plas- 
tic synthetic resin binders are used varying 
combination, the types and proportions thinners 
must selected produce fluid paint that can 
applied easily useful film. Modern paint formu- 
lation relies the use several hundred commer- 
cial solvents. This marked contrast with the old 
oil-varnish-asphalt days paint making, when not 
more than three four types thinners were available. 


Practical coatings must contain least 
Modern coatings usually contain also thinner. 
quently pigment needed also. The pigment phase 
usually mixture solids different colors and 
oversimplification say that the function the 
pigment purely decorative. Frequently, loading 
the liquid part the paint with suspended pigment 
necessary produce the paint the type fluidity 
that allows successful paint application film 
structure. The pigment also contributes toward 
ing the dry film more adherent, more impermeable 
water and sometimes the factor which 
mines the actual protective properties the film for 
electrochemical other reasons. Before taking 
the subject pigment values however, may 
important suggest some important facts regarding 
the formulation problems involved combining the 
liquid paint vehicle with the pigment. 

pigment fine powder having great surface 
area. the nature fine dispersions finely 
divided solids tend reduce their area 
liquid minimum either coalescence (crystal 
growth) aggregation. Thermodynamically, 
dispersions fine solids liquid are 
Hence eventually, any paint will separate into 
sedimented solid and supernatant liquid—that 
say, longer paint and cannot serve its 
signed purpose either protective decorative 
coating. Useful paints, however, deteriorate slowly: 
sometimes requiring several years, but sometimes 
only few minutes. The rate retrogression 
depends the viscosity the liquid and extent 
chemical attraction the liquid for the pigment 
surface (popularly called wetting). Hence paint 
bility depends greatly the choice pigments 
binders and thinners. general, old types 
vehicles, oils, varnishes and asphalts, whatever 
faults they possessed, had capacity for forming 
very stable paints with many The 
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synthetic resins plastics, while they have other 
virtues, general tend form less stable mixtures 
with pigments. fact, the most chemically resistant 
these new synthetic resins cannot pigmented 
all. This has some important practical implications. 

First all, corrosion inhibiting coatings have been 
studied independently with respect either the de- 
velopment better protective pigments better 
binders. Hence, each direction inquiry pro- 
gressed the chance combinations the benefits 
each research diminished. great deal known 
today about how upgrade through use pig- 
ments the old-fashioned types vehicles and also 
how make more chemically resistant binders. 
the two benefits, however, still 
problem future research, and called the dispersion 
problem. Until solved many benefits research 
new coatings cannot used. Most practical coat- 
ings today require the use both pigment and 
binder. This requires choice materials which 
does not realize one package the theoretical possi- 
disclosed the independent directions 


pigment vehicle research. 


instances the more successful compro- 


mises, difficulties are introduced. Paint can change 
properties slowly through aging very rapidly 


when non-specification tampering the formula 


indulged in. For example, choice the improper 


thinner, even too much the right thinner can 
upset the dispersion balance the detriment both ap- 
plication and film properties. Therefore, the more pro- 
tective and less stable paints based synthetic materials 
need handled with much greater care than 
old types they are perform according design 
intentions. This discussion formulation could con- 
siderably amplified, but already one important con- 


suggested, that is, progress toward better 


protective finishes easy road achieved 
solely asking for the best results all research 


one package. Where the corrosion problem cannot 


solved with old materials, one the many new 
types can used. However, doing there are 
introduced burdens and troubles formulation and 
application that make all troubles with the old types 
seem comparison almost serene. 


Application Organic Coatings 
Organic coatings can applied as: 

Prefabricated Liners. These are sheets rubber 
plastic material that are laid over metal and 
glued place either heating the sheet least 
partial fluidity adhesive. Except for un- 
usual applications such tape wound over 
pipe, most applications this sort are done with 
special equipment shop. The films can 
thick difficult say whether the object 
protect metal whether plastic container sup- 
ported metal. Equipment for handling corrosive 
chemicals frequently made this Tapes 
also have some interesting and only partly explored 
especially for exterior pipe protection. 
Particularly new and better adhesives are developed, 
this can become time application method the 
which can hardly realized today. 
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Liquid Coatings. These products are applied 
the traditional paint application methods: Spray, 
dip, roller coating, tumbling, etc., fol- 
lowed process for removal the volatile 
thinner and/or curing the film. Probably more than 
percent organic coatings for products finish- 
ing are applied this way. For many the more 
modern synthetic the 
non-heat-curing (thermoplastic) types—this method 
application has serious limitations; namely, the 
most chemically resistant and possibly most pro- 
tective binders are solids that cannot dissolved 
and are not readily used paints. Efforts bring 
the advantages liquid paint application these 
superior plastics has favored extensive research 
two application techniques not yet wide com- 
mercial use but which deserve mention because 
their future promise. 


Dispersion Resins. Tiny spheres the resin 
(usually microns less size) are suspended 
volatile carrier liquid which they are insoluble. 
This may water organic liquid. The insoluble 
resin particles are suspended the same manner 
the pigment. The entire paint vehicle (liquid part 
the paint) volatile. When the vehicle evaporates 
the mixture pigment and resin particles left 
behind and film formation completed baking for 
short time fuse resin particles into continuous 
film. Sometimes the resin particles are 
tacky that when crowded together they coalesce 
slowly into continuous film even room tempera- 
ture. These are the liquid paint application techniques 
that use emulsions organosols. 


Hot Melt Techniques. Many resins that cannot 
dissolved thinners can melted and then ap- 
plied. The film fixed solidification the metal 
surface. Dipping roller coating and sometimes 
spraying are useful application techniques. interest- 
ing variation flame spraying. Here the powdered resin, 
mixture pigment and resin powder, blown 
through special spray gun where the nozzle 
surrounded hot flame which melts the resin. 
The resin solidifies coherent but not entirely 
continuous film the work being coated. 

While these new methods applying resins 
better corrosion resistance are good they have limited 
use for reasons other than impracticality technique. 
will-be shown later that solving the engineering 
problems applying the better synthetic resins 
liquid films does not result automatically coatings 
superior protective properties. 


Mastics. Mastics are liquid coatings which differ 
from the conventional type only that they are very 
viscous and hence can applied troweling, high 
pressure spraying and other techniques used for 
familiar materials such caulks and putties. 

Very thick films can applied, sometimes excess 
20-30 mils one two coats. The newer synthetic 
resin mastics can based either thermoplastic 
resins thermosetting resins and usually film for- 
mation completed evaporation volatiles and/or 


= 


curing reactions room temperatures. Baking can 
used does not render the composition fluid 
that sags. This technique has been neglected for too 
many years and even today only few coatings 
manufacturers offer such products. However, this 
very logical method coatings application bound 
grow more popular. allows the use some 
the most chemically resistant resins film thicknesses 
that compete with prefabricated plastic liners. Mastics 
would particularly useful field applications 
for maintenance metal structures. The same pur- 
pose might served ordinary liquid paints except 
that too many coats might required get films 
that yield adequate protection. The importance 
film thickness discussed very thoroughly 


How Coatings Retard Corrosion 

The title this portion the discussion very 
ambitious. known that coatings protect and 
general way something known about the factors 
that affect the protective qualities. particular in- 
stances, however, difficult weigh the relative 
simple mechanism for the protective function. spite 
the imperfections knowledge, true that some 
considerations are especially important and can 
isolated with sufficient accuracy rate their influence 
decisions relating design and use coatings. 

understood general that there are anodic 
and cathodic areas metal surface, which together 
with water, electrolytes and oxygen constitute more 
less efficient galvanic cells. The greater the current 
flow through the cells, that is, the greater the poten- 
tial difference and the less the resistance, the more 
rapid the corrosion process. Corrosion can retarded 
increasing the resistance the electrolyte 
decreasing the potential difference between electrodes 
opposite polarity, both. Note that decreasing 
the electrolyte concentration passivating polar- 
izing the electrodes retards the corrosion rate. 
coatings are help control corrosion, they must affect 
the electrolysis reaction according some the 
indicated. 

With reference the electrochemical mechanism 
corrosion, the effect organic coatings can 
classified follows: 


Coatings That Function Primarily Barriers. 
These exclude from retard diffusion water, 
electrolytes oxygen the electrolysis area. 
Efficiency this respect depends the film hav- 
ing very low permeability corrosion-promoting 
chemicals the environment. general, such coat- 
ings have very great resistance chemical deteriora- 
tion. Films most efficient this include those con- 
taining synthetic resins such polyethylene, poly- 
tetrafluoroethylene, some synthetic elastomers, 
polymers and fully cured thermosetting resins 
certain classes such the phenolics, furanes, and 
epoxy types. This group film formers repre- 
sented examples the second column Table 


Coatings That Assist Polarization Phenomena. 
Many coatings this class have rather inferior 
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resistance chemical deterioration and are relatively 
permeable water, electrolytes and oxygen, 
ever, the organic constituents the film are tightly 
held the metal surface van der Waal weak 
chemicai bonds and render the surface hydrophobic; 
that is, they exclude water and water-dissolved elec- 
trolytes not because their impermeability, but 
rather making the corrosion interface less wettable. 
Sometimes pigments such films buffer the 
high value they form reaction products (usually 
soaps) with constituents the film forming binder 
which tend adsorbed the metal surface and 
hence render less wettable water. Some pigments 
affect the oxidation-reduction reactions electrodes 
and promote the formation more tightly adherent 
and impermeable oxide films. Although this issue 
still dispute, many believe some pigments can act 
sacrificial anodes and provide sort cathodic 
protection for the metal surface. 

short, Class coatings (see Table 
corrosion many ways that modify the electroly- 
sis reaction. Class the barrier type, function 
mostly because they screen out more completely the 
corrosive environment. The ideal coating, course, 
would one that combines the best features both 
classes. Unfortunately, this ideal very difficult 
reach for the following reasons: 

The beneficial effects Class can realized 
fully only the coating has: 


considerable chemical attraction for the nearly 
always present oxide film metal surfaces, and/or 


Capacity support fine dispersion the protec- 
tive pigments that beneficially affect electrode 
polarization. 


properly balanced film this sort must have some 
polarity and general susceptible chemical 
deterioration. Temporary protective action excellent 
but eventually lost because the film deteriorates 
chemically and removed from the metal surface 
dissolution. this dissolution occurs spotty 
fashion—say over anodic area—and the 
rounding film deteriorates less cause isolation the 
small anodic area—then deep pit can form very rap- 
idly. Where one starts with continuous film the ad- 
herent type, pit corrosion occurs because this spotty 
nature chemical decay the film. the film such 
that decays uniformly then usually the kind which 
has rather short service life, but then the corrosion 
more uniform. Practically speaking, coatings this 
type must renewed frequently, either 
over-all corrosion the case the evenly and fast 
deteriorating types, prevent pit formation with 
longer lasting types which usually begin fail 
spotty manner. The effectiveness coatings 
this type can altered sensational manner 
using the proper pigments, which seem have 
corrosive properties during the period chemical 
deterioration the organic part the film. 
types films are not likely suffer 
either over-all spotty deterioration. However, 
chemical structure such that they have 
attraction (poor adherence) the surface and the! 
are poor media for dispersing promoting the 
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very important that such films free mechanical 
faults such scratches pinholes. The application 
flaw-free and undamaged coatings very difficult 
even very thick films. These barrier films must 
effect provide leak-free envelope around the protected 
area. leak will allow corrosion promoting chemi- 
cals migrate under the film produce creep 
corrosion that dislodges the film blisters large 
patches, leaving the metal unprotected. 

Because these considerations, two approaches 
are open the search for good protective film, both 
being different viewpoints the direction com- 
namely, 


Upgrade the resistance chemical deterioration 
Class coatings without sacrificing too much 
their adhesion and efficacy with respect opti- 
mum chemical interference with the early stages 
the corrosion reaction, and 

Upgrade the adhesion characteristics the Class 
barrier types without degrading too much their 
resistance chemical deterioration. 


Both viewpoints are represented the use the 
mixtures illustrated Figure 

easy overdo either angle approach. There 
one ideal coating for all corrosion problems. 
Since each corrosion problem different, likely 
that the best choices coatings for diverse problems 
will different. Theoretically this point hard 
However, order gain better notion 
this critical dilemma examine some concrete ex- 
amples particular protection problems and note 
the reasons for some choices. made. Making such 
choices one the most important functions the 
corrosion engineer because the proper decision re- 
quires full comprehension both the corrosion prob- 
lem and the economics its solution. One cannot 
make good choice, except accidentally, under- 
stands only the rudiments coatings theory out 
context the entire engineering problem. 


Corrosion Problems and 
Specialized Protective Coatings 


Coating Containers for Strong Acids, 

Alkalies, Plating Baths, etc. 

For this application coating the category 
Class suitable. The conditions for chemical de- 
terioration are severe that organic film con- 
taining saponifiable material can tolerated. This 
excludes anything containing drying oil, alkyd resins, 
most phenolic resins and most vinyl and other 
thermoplastic resins that contain saponifiable plastic- 
The only recourse here use certain resins 
like synthetic elastomers (e.g. neoprene), poly- 
ethylene, polytetrafluoroethylene other plastics 
that have substantially chemical reaction except 
possibly thermal degradation. These materials are 
ordinarily applied prefabricated liners, using adhe- 
sives, flame spray, mastics other techniques 
that can build very thick, relatively flaw-free films. 
Spark testers other electrical resistance measurements 
must scan every inch for possible flaws leaks, 
which must repaired. such instances, the metal 
may regarded structural support for the 
Plastic. get proper support against mechanical 
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damage, the metal surface often needs rough- 
ened precise sandblasting operation. Even the 
cost surface preparation disregarded, these liner 
coatings are very costly with respect both materials 
and application. Their use justified only cases 
extreme necessity. 

Although liners may seem the ultimate 
protection, they have serious weaknesses. The 
slightest mechanical damage puncturing the film 
very serious. This includes damage done sudden 
temperature changes where the difference con- 
traction expansion plastic and metal can cause 
the bond between metal and plastic rupture 
cause the plastic crack. Many even the more 
durable plastics will crack when embrittled age. 
Mechanical damage even thick films easy and 
protection lost thereby. Difficulties with this sort 
combination metal-plastics system has greatly 
stimulated research toward use chemically resist- 
ant plastics structural materials. The cost effec- 
tively protecting metal very severe conditions 
sometimes can more costly than even very expen- 
sive fabrications plastic parts. Protection metal 
with plastic liners most feasible when frequent in- 
spection possible and parts which the coating 
damaged can replaced easily, e.g., plating baths, 
temporary containers, etc. Protection much more 
difficult where permanent structures are involved, 
e.g., tanks equipment continuous chemical 
process. 


Coatings for Underground Pipe 
The most comprehensive data regarding the cor- 
rosivity soils are included the National Bureau 
Standards Circular C-450. The factors emphasized 
can listed the following order importance: 


Differential aeration (caused usually unequal 
compactness backfill, the unequal porosity 
the soil different points, uneven distribution 
moisture and restriction air and moisture move- 
ment the soil buildings, roadways, pavements 
and vegetation), 

Acid and salts the soil (as shown pH, total 
acidity and resistivity measurements). 

Foreign materials backfill different points 
contact (such scrap metals and cinders which 
are cathodic the pipe). 

Interconnection dissimilar metals. 

Anaerobic bacteria (their life 
polarize cathode areas). 

electrical currents (such may originate 
from electrical generators). 


processes can de- 


varying degrees importance, these same fac- 
tors influence corrosion any environment, for ex- 
ample, corrosion steam return line flooded 
conduit. However, underground conditions generally 
are more variable than those some fixed environ- 
ment such fresh salt water and hence less pre- 
dictable. For short periods soil can become extremely 
corrosive, even metals such stainless steel, while 
during longer intermediate periods can mild. 
Hence, average values corrosivity, such are 
represented measuring metal losses over long 
periods time, are little significance. The most 
important question whether corrosive conditions 
can develop, even though for short periods, which 
can lead sufficient corrosion puncture the pipe 


ly 
le 
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where coating failures occur over very small areas. 
Most research underground corrosion indicates 
high probability that this can happen. Over long 
period, the average soil corrosivity low when com- 
pared, for example, that prevailing acid 
storage tank marine immersion. However, for 
short periods unusually damaging electrolytic con- 
ditions can develop (differential aeration, differential 
drainage which sets electrolyte concentration 
cells). Sometimes unusual conditions like acid drain- 
age from stored coal, cinder fill mine water, 
stray electrical currents the soil can set short 
term conditions great severity. This factor changes 
the point emphasis the protection problem. 
Instead providing protection for metal con- 
tinuous and severe exposure for relatively short 
periods ranging from few months five 
years), emphasis placed manufacturing stand-by 
protection during exposures which the average 
are not severe, but which can become any time 
during ten years more. The same problem exists 
the remedy cathodic protection, where the 
answer not adequate capacity for average con- 
ditions, but rather maintenance reserve capacity 
for the short severe periods, even they occur in- 
frequently. The short term protective qualities 
coating very strong acids alkalies less im- 
portant than its retention mechanical continuity 
for very long periods, with respect adhesion and 
the absence flaws. Many the better chemically 
resistant coatings are not distinguished for their 
mechanical permanence, when subjected lengthy 
cyclic mechanical thermal stresses. 

National Bureau Standards data protective 
qualities more than 200 the older types coat- 
ings show that virtually none were completely ef- 
fective preventing pit formation even what were 
considered mildly corrosive soils. The coatings 
tested for long periods were for the most part 
bitumen types although plastic and oil-varnish types 
were well represented.* all instances, protective 
efficiency deteriorates with increasing time ex- 
posure. This author’s analysis the data would 
suggest the following conclusions 


1.No coating, even the most resistant plastic, 
completely impermeable water electrolytes. 
For the less permeable coatings, the original higher 
degree protection comes from adherence quali- 
ties that screen help polarize electrode areas. 
Less adherent coatings are protective because 
originally they impede passage water and 
electrolytes. 

With time, the more adherent coatings deteriorate 
because chemical attack the De- 
terioration starts spotty fashion conducive 
severe pitting because small anodic areas are 
isolated the tightly adherent surrounding coat- 
ing. Creep corrosion may limited the start 
but pitting can severe. 

The more chemically resistant coatings materials 
tend have poor Flaws that develop 
from mechanical damage, e.g., abrasion blister- 
ing, admit the corrosive medium which migrates 
freely cause creep corrosion under the film 
which eventually lifts large patches. While the 
coating material itself has not deteriorated chem- 
ically, longer protecting the metal and 
even mildly corrosive conditions can result 


dN 


* Refer to pages 146-181, National Bureau of Standards Circular C-450. 


punctures unprotected areas which usually are 
larger than pits. This latter fault is, for example, 
shown commonly the failures some 
bituminous coatings and some oil-free synthetic 
resin coatings. Failure formation small deep 
types. 


impossible draw line that separates 
practical coatings sharply into classes which can 
labeled chemically resistant and 
resistant, into very adherent non-adherent. 
general, however, test data tend show that the 
early stages corrosion damage, pitting more 
severe exposed small areas are definitely isolated 
good adherence coatings surrounding metal, 
whereas general creep corrosion over wide areas 
more prevalent where adhesion poor around im- 
perfections the coating. the former instance 
serious damage more immediate. While the 


latter instance takes longer, nevertheless the time 


required produce serious damage still far shorter 
than the expected service life the coating. For 
coatings that adhere very well, original film faults are 
produced spotty chemical for the more 
durable plastics bitumens the original faults may 
the result blistering mechanical damage. 


Summarizing the foregoing discussion and giving 


opinion the best compromise coating for long 
term protection underground pipe, suitable coat- 
ing should have: 


least fair adhesion (this implies more polar 
chemical structure, along with its 
such some susceptibility chemical deteriora- 
tion and less dielectric strength) but 


This same coating must hard and tough enough 
resist mechanical damage and adherent enough 
resist blistering. the extent that chemical 
deterioration occurs soil waters, the deteriora- 
tion should uniform. That is, there should 
tendency for preferential rotting out small 
isolated areas the film which pit corrosion 
can occur. 


Coatings good for underground pipe might not 
useful either deionized water (where blistering 
occurs more readily than soil waters) strong 
alkali (where spot chemical deterioration more 
certain). The emphasis here not maximum chem- 
ical resistance for unusual conditions but rather long 
term reserve protection underground, 
beyond certain minimum, chemical resistance 
less important than the mode coating failure, 
its mechanical properties, and its adherence. 


The erroneous assumption prevails that coatings 
which give the very best protection short term 
severe exposure (say strong acids) should even 
better the milder soil exposures. The attractive 
simplicity this assumption may have turned 
tion away from the fundamental issues involved 
seeking the best coating for underground protection 
metal. research data are yet available which 
make possible precise engineering design coating 
for underground use and the above remarks represent 
only the conclusions this reviewer deduces from 
analysis wide variety data. This conclusion 


actually the hypothesis which should guide 


experimental work underground coatings. 
Insofar corrosion utility lines within 
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ground conduits concerned, the same conclusions 
apply. Although the corrosive environment im- 
mediately about pipe may different, still can 
classified comparable that the exterior 
soil. The main difference that greater importance 
need attached the effects deionized water 
promoting coating faults blistering. Moisture con- 
densation caused temperature variations above 
and below the dew point can provide frequent ex- 
posure the pipe coatings condensed film de- 
water which accelerates failures blistering. 

great variety coatings have been tried for pipe 
protection underground, for example: 


Bituminous Coatings, supported unsupported, 
with without rubber, plastic fabric wrapper. 

Because such coatings generally have poor adher- 
ence great emphasis placed making the coating 
sufficiently thick and fault-free exclude the cor- 
rosive medium. Even with fault-free coating, suc- 
cess only moderate. Resistance osmotic trans- 
mission water and electrolyte only fair and the 
long term decomposition products such coatings 
can themselves corrosive, particularly much 
water accumulates the coating metal interface. 
Mechanical damage can occur easily during shipment 
and usually touch and repairs the field not 
restore damaged areas original condition. Exposure 
extremes low temperature prior after 
installation tends embrittle the film and make 
more susceptible cracking mechanical damage 
soil movement freezing stresses surrounding 


water. Long term protection with bituminous pipe 


coatings most successful climates where tem- 
perature changes are not extreme, where the nature 
the soil such that expansions and contractions 
not vary widely with moisture content and where 
extremely corrosive conditions (such seepage 
acid mine water) not occur. Rubber plastic 
over pitch coatings are beneficial acid 
mine waters but these extra costly features help 
very little the possibility mechanical damage 
great. 


Coatings. their original un- 
damaged condition, vinyls and other thermoplastic 
coatings exhibit superior protective properties be- 
cause their toughness and abrasion resistance are 
excellent. Like the bituminous coatings, however, 
their adherence poor, hence corrosion which starts 
flaws can spread beneath apparently intact film. 
However, the better plastics have greater imperme- 
ability water and other corrosives than has 
asphalt; hence, except for the occurrence film 
flaws, the coating more protective. Nevertheless, 
there are other serious deficiencies. For the better 
thermoplastic resin coatings, both raw material and 
application costs are high. even more serious 
difficulty inherent the chemical nature most 
thermoplastic films, nearly all being effective only 
When modified with considerable quantity less 
permanent plasticizer. The choice kind and pro- 
portions plasticizer critical feature the 
formulation. The plasticizer more readily deterio- 
rated chemicals than the resin and even when 
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its chemical resistance great, may squeezed 
from the film high soil pressures lost vapori- 
zation moderate high temperatures leached 
out water other solvents. Even small dis- 
turbances the resin-plasticizer balance affect un- 
favorably the protective properties the films, par- 
ticularly because they make the film more susceptible 
mechanical damage and/or adherence loss. For 
example, arctic underground conditions are ideal for 
promoting deterioration thermoplastic films. This 
characteristic makes necessary reject for arctic 
use all but very few the many thermoplastic 
resin formulations that contain plasticizers. 

Some thermoplastic systems not require plasti- 
cizers addition what supplied the lower 
molecular weight portion the resin composition. 
This particularly true, for example, for some the 
synthetic elastomers such Thiokol and acryloni- 
trile butyl rubbers. Perhaps some the modified 
polyethylenes and certain fluorinated polymers also 
can included this group. Some these compo- 
sitions can vulcanized used conjunction with 
reactive phenolic resins and hence are not strictly 
thermoplastic types. These materials have not been 
used extensively for coatings very little yet 
known regarding their practical worth long-term 
underground exposure. 

Cold setting mastics are particular interest. Some 
compositions this class are commercially available, 
but there has been insufficient time establish 
impartial evaluation their value and their eco- 
nomics. doubtful that thermoplastic mastics will 
remain effective over continuously hot surfaces. How- 
ever, moderate and very low temperatures least 
some should have excellent resistance both chemi- 
cal deterioration and mechanical damage. 


Thermosetting Resin Coatings. popular 
though inaccurate custom refer all coatings 
this class phenolics. pointed out earlier herein, 
wide variety resins and resin combination can 
used these coatings. Most require high tem- 
perature baking, but some can cured catalytically 
low temperatures. 

Properly applied, these coatings offer about the 
best compromise among mechanical stability, good 
chemical resistance and satisfactory adherence, 
particular interest their thermal stability. This 
feature best illustrated results extensive tests 
phenolic moldings and laminates. general, for 
phenolic resins short term exposure, tensile and 
flexural properties not vary from their degree 
values more than about percent over the 
temperature range +150 degrees They 
show little change impact resistance down 
least —80 degres data are known which are 
specific for phenolic paint films, but least general 
conclusions other studies will apply here and 
have fact been confirmed service performance 
phenolic coatings and laminates. 

Because their thermal stability, phenolic and 
other similar coatings should resistant embrit- 
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tlement cracking, flaking and mechanical damage 
even low temperatures. This has been confirmed 
experience with some formulations, particularly 
aircraft. This property not peculiar phenolic 
coatings but general for nearly all highly cured 
thermosetting resins, including the allyl coatings 
which chemically not resemble the phenolics all. 

The disturbing factor insofar coatings metal 
concerned, however, the fact that their physical 
stability very dependent optimum and ade- 
quate degree cure. That is, the proportion un- 
cured residue (always present some proportion 
any cured thermosetting coating) must small. 
the quantity this uncured part the resin com- 
position decreased, usually the adherence the 
film proportionately less. This means that 
film cured sufficiently very stable mechan- 
ically then its adherence may decrease and other 
troubles such greater blistering tendencies may 
become significant. Should this true, then the 
film less protective than would had been 
cured lesser degree. 

Hence, any protection problem requires different 
compromise between the two possible directions 
fault. The best compromise between contrary faults 
different, for example, aircraft compared 
what would for pipe protection the arctic. 
The corrosive medium less the former instance 
and only enough adhesion and flexibility 
maintained prevent stripping film due high 
speeds and very temperature. 
The service life the-coating short and replace- 
ment easy. 

Corrosion protection underground, the other hand, 
puts premium adherence for much longer times. 
Coatings designed and give long term 
adherence may very well the relatively 
mild cycles temperature change such occur dur- 
ing continuous service even pipe buried perma- 
frost soil. However, the limited cure required pre- 
serve this good adhesion gives films that contract and 
expand more when exposed more extreme tem- 
perature changes. Thus they would more suscep- 
tible damage during pre-installation shipment 
storage areas where cycles extreme changes 
temperature may occur and their adherence and pro- 
tective value may reduced seriously even before 
the pipe buried into more stable thermal en- 
vironment. 

The underground corrosion problem re- 
viewed because illustrates well some the com- 
plexities involved choosing good coating and 
shows the economic consequences striving for the 
best terms very long protection under relatively 
mild corrosion conditions. Many times, however, the 
problem simplified circumstances. For example, 
very simplifying circumstance would case 
which the corrosive environment constant, tem- 
perature not very variable and inspection and re- 
pair are relatively easy. Such situation prevails 
approximately below. 


Marine Finishes. Possibly more research has 
been done ship bottom paints than any other 
type coating. Some very specific answers have 
been found terms both the old style finishes and 
also terms new plastic materials. 

ship bottom paints two functions are essential: 
corrosion inhibition and retardation the 
growth marine organisms which, addition 
creating other problems, help deteriorate the film 
and otherwise assist the corrosion process. 
time ago standards were established for ship bottom 
paints which call for the use two types films— 
anti-corrosive primer and anti-fouling top 
The primer should impermeable possible 
while still allowing good adhesion and proper use 
anti-corrosive pigments, both being major determinants 
the success primer. The top coat must not too 
stable and loaded with pigments having anti- 
fouling properties. important that this anti- 
fouling top coat shall deteriorate evenly expose 
fresh layers active anti-fouling pigment rate 
sufficient poisonous marine growths. These 
features are common marine systems either 
the old type the new plastic types. 

Old type marine primers used binder definitely 
the adherent Class type referred earlier. This 
contains film former about 70-75 percent 
linseed and/or chinawood oil, both known for 
ence and pigment supporting properties. The 
saponifiable phenolic resin which makes the film 
water resistant and more permanent, but the use 
which does not reduce too much the adherence 
pigment supporting properties the oil. This 
position oil and phenolic resin varnish 
vehicle. When applied under ideal conditions, such 
varnish binder may function protectively for 
eral months more than year compared only 
few weeks for the unmodified oil. The actual 
tective value the primer depends great deal 
proper choice pigments—the right blends 
ferent types, e.g., lead pigments and chromates must 
used optimum dilution with the right sort 
extender pigments which themselves have 


protective value, but which are important 
less bringing about the proper effect the active, 
anti-corrosive types. The anti-fouling top coat 
tains copper mercurial types pigments 
vehicle designed leach away even rate. The 
top coat has virtually protective properties except 
protecting the primer from organisms. 

For many years attempts have been made 
plastic types binders for the primers ships 
increase service life. One the more notably 
ful plastic binders are the vinyl resins, Ordinary 
vinyl resins have poor adherence metal and are 
the Class barrier type referred earlier. 
cause adherence poor, their use originally was not 


crowned with much success actually coating ship 


bottoms. However, partial solution was found 
the problem which well may indicate what should 
the trend research the use other binders 
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Class The solution the problem involved the 


a. 


Development special metal treatment—this 
consisted special chromate pigments, phosphoric 
acid and alcohol soluble resin (polyvinyl- 
butyral). This provides film 0.1-0.3 mils thick 
over moderately well cleaned metal surface 
and can dried room temperature. 


Development new vinyl resin copolymer 


vinyl chloride, vinyl acetate, vinyl alcohol) which 
although somewhat less resistant chemical de- 
terioration than some other vinyl resins, had the 
important property adhering the tightly 
bonded metal treatment. This new resin could 
pigmented with red lead (an anti-corrosive pig- 
ment) and applied lacquer over the treated 
metal surface. (Film thickness should high; for 
best results 4-10 mils). 


vinyl resin hold anti-fouling pigment was 
adjusted deteriorate uniformly chalking 
compounding with water-sensitive rosin. Such 
binder, loaded with anti-fouling pigment was ap- 
plied lacquer, again building heavy film 
thickness. 


USE ORGANIC PROTECTIVE COATINGS 


The new vinyl system has service life least 
three times long the old varnish type system 
its use worthwhile when its higher cost out- 
weighed the advantages reducing repainting 
frequency. 

Apart from this achievement, however, has been 
shown that order use the better binders, the ad- 
herence problem must solved. The most likely way 
accomplish this through research develop 
chemical treatments which produce intermediate 
interface between inorganic metal and organic plastic. 

While this principle likely applied the 
future many other resins has immediate practical 
ralue this one example only. 
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Organic Inhibitors Improve Ammonia Control, 


Reduce Sulfide Refinery Waste Waters 


HUR* 


waters bearing high concentrations 
sulfides are one the stumbling blocks 
programs for modernization and expansion waste 
facilities refineries but recently developed 
corrosion inhibitors appear provide means 
and economically mitigating the problem. 

Crude distillation units shown the typical 
flow diagram, Figure are principal source the 
troublesome wastes. Large quantities open steam 
are injected into the distillation column aid 
separating the various products fractions 
The steam and any water contained the crude oil 


feed are concentrated the overhead vapor from the 


tower, then condensed along with the naphtha 
the overhead condenser and finally settled and de- 
canted waste disposal from the reflux drum. 

Hydrogen sulfide and hydrogen chloride generally 
are released when the crude oil heated the fur- 
nace prior entering the tower. These two acid 
gases also concentrate the overhead system. The 
result one the major problems the refinery 
corrosion engineers. 

For years many refiners, including Atlantic, have 
used ammonia neutralize the acids and obtain some 
measure corrosion control. The ammonia normally 
was injected into the overhead system point “A” 
Figure Sufficient quantities were injected 
raise the inherent level (between the 
condensate water 7.5 8.5 pH. Ammonia injec- 
tion did not eliminate corrosion but reduced 
tolerable levels but far the waste control engi- 
neer was concerned, aggravated his problem. The 
sulfide concentrations from absorption and dissolu- 
tion hydrogen sulfide the condensate waters 
Were increased 100-fold the neutralization 
reaction, 

recent years numerous high molecular weight, 
semi-polar organic compounds have been developed 
and marketed filming type corrosion inhibitors. 
Refiners have come use these materials crude 


ee 
Supervising Chemical The Atlantic Refining Company, 


Engineer, 
Phil delphia, Pa, 
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still overhead systems primarily supplement am- 
monia control introducing suitable solutions 
the inhibitors into the system near the same 
location the ammonia (“A” Figure 1). most 
instances the application has resulted substantial 
(80-95 percent reduction corrosion, the con- 
densate water was maintained near neutral 
levels with ammonia. 

Some the proprietary inhibitors have added 
advantage that they facilitate control the prob- 
lem attending disposal sulfide waste waters. Field 
trials established that double normal dosage rates 
quart per 1000 barrels gross overhead flow, 
such inhibitors could satisfactorily control corrosion 
levels low This makes ammonia injec- 
tion unnecessary (which counterbalances the addi- 
tional inhibitor cost) and turn reduces the sulfide 
content the waste condensate waters very low 
levels. Instead being absorbed the water and 
reacting with the ammonia, the hydrogen sulfide 
remains the gas phase from which can con- 
veniently recovered subsequent refinery units and 
converted sulfuric acid. 
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Dix, Jr. 


Wachter, Whitney and Brannon Head NACE 


Irving Denison 


Scientists Distinguished for Corrosion Work 
Named Receive Whitney and Speller Awards 


Two scientists who have made signifi- 
cant contributions toward better un- 
derstanding how corrosion may 
controlled have been selected receive 
the 1954 National Association Corro- 
sion Engineers’ Awards. Dr. Irving 
Denison, best known among corrosion 
workers for his contributions 
corrosion, will receive the Willis Rodney 
Whitney Award. Dix, Jr., whose 
work toward better understanding 
corrosion processes aluminum and 
magnesium alloys dates 1919, will 
receive the Frank 
Award. The Whitney award recog- 
nition contributions corrosion science 
and the Speller Award recognition 
achievements corrosion engineering. 

They will the eighth recipients 
the awards, established and pre- 
sented NACE 1947 honoring the 
persons after whom they are 


Presentation the awards will 
Fontana, Ohio State University, 


Columbus, immediate past-president 
NACE and chairman the awards 
committee. The presentation the 
NACE annual banquet, held 
Wednesday, March Hotel Muehle- 
bach, Kansas City. 


Joined NBS 1929 

Dr. Denison joined Bureau 
Standards 1929 after working 
chemist the laboratories the Bureau 
ture. During World War assisted 
the development special primary 
batteries for military use. 

1946 was assigned the responsi- 
bility bringing conclusion the 
bureau’s soil corrosion burial program 
and after completion this task 1953 
joined the staff the Diamond Ord- 
nance Fuze Laboratories, originally 
part the National Bureau Stand- 
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Payment 1954 Membership Dues 


order avoid interrupted mail and missed copies CORROSION 
all NACE members who have not done already are urged remit 
their 1954 MEMBERSHIP DUES before March 31. Association by-laws 
require that the names those whose dues are not received March 
dropped from the membership mailing list. 


May, Jack Harris, 
Harry Brough Are 
Elected Directors 


Aaron Wachter, currently vice-presi- 
dent the National Association Cor- 
rosion Engineers, has been elected presi- 
dent; Whitney, Jr., Kansas City 
Conference Technical 
man, vice-president and 
Brannon, currently treasurer, 
reelected, all for the 1954-55 tern: be- 
ginning the last day the Tenth 
Conference Kansas City. These re- 
sults were certified the tellers who 
counted secret ballots Houston Cen- 
tral office NACE January 

The tellers also certified NACE 
President Walter Rogers the 
May, representing active members; Jack 
Harris and Harry for 
directors representing corporate 
bers. All take office the same time 
national 

Mr. Wachter, who with Shell De- 
velopment Company, Emeryville, 
has long record activity NACE, 
including work technical committees, 
publication technical papers and 
vestigations. Mr. Whitney, with 
santo Chemical Co., St. Louis, formerly 
director representing North Central 
Region, has long been active associa- 
tion affairs. 

Mr. Brannon, Humble Pipe Line 
Company, Houston, and past president 
NACE, will begin his third term 
treasurer. 

Mr. May, with the Corrosion Engi- 
neering Section, The International 
Nickel Co., Inc., New York, has served 
for many years the NACE Editorial 
Review Subcommittee and has been its 
chairman during the past year. 
author many technical 
lished and has addressed 
many sectional and regional meetings 
the association, 

Mr. Harris, Beaumont Iron Works, 
Houston, was exhibits chairman for the 
NACE’s Galveston Conference. Mr. 
Brough, Mountain Fuel Supply Co., Salt 
Lake City, Utah, chairman 
Salt Lake 

More than 2260 ballots were 


Kirkbride Elected 


Chalmer Kirkbride, president 
director Houdry Process Corp., 
delphia has been elected president the 


neers for 1954. Barnett Dodge, 
fessor chemical engineering and 
the Yale University Chemical 
vice-president. 
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Larrabee Named 
Vice-Chairman NACE 


Technical Practices Group 


Larrabee, United States Steel 
the National Association Corrosion 
Engineers’ board directors represent- 
ring corporate membership has been 
named vice-chairman the Technical 
Practices Committee. Mr. Larrabee also 
has been active NACE capacities 
other than that director and has con- 
tributed technical material for publica- 
tion the association’s official journal, 

chemical engineering graduate 
the Maine, has been 
with the Research and Development 
Laboratory United States Steel since 
completed years’ work the Na- 
tional Bureau Standards. Since 1935 
has been charge the laboratory 
and field corrosion testing work 
structural, low alloy and stainless steels. 


Canadian Regional 
Meeting Set February 


The NACE Canadian Regional Divi- 
sion will hold meeting February 
Toronto, Ontario, Canada. Law, 
director the Canadian Region, 
Godard, one NACE’s directors repre- 
senting corporate membership and 
Watson, chairman the Toronto 
Section will speakers. 

There will exhibits connec- 
tion with the meeting which will 
held the Yellow Room the King 
Edward Hotel, Toronto. Meeting 
times will 2:30 pm. 


New Shreveport Officers 


following new officers the 
Shreveport Section took office Janu- 
ary William Levert, United Gas 


Pipe Line Co., chairman; Raymond 
Jordan, United Gas Pipe Line Co., vice- 
chairman; Jones, Arkansas-Louisi- 
ana Gas Co., secretary; Luby, 
Co., treasurer; Broome, 
Arkansas-Louisiana Gas Co., All 
are Shreveport. 


See Inco Film 


Sixty members and guests 
tended Greater St. Louis Section meet- 
ing December 14, 1953 saw the color 
picture “Corrosion Action” 
prepared the Corrosion Engineering 
Section the International Nickel 
Company, Inc. The film 
technical portion the meeting. 


Scientists Distinguished— 


(Continued from Page 


ards, but now part the 
Defense, 

His major scientific interests are the 
application electrical theory corro- 
sion and corrosion prevention 
development power supplies elec- 
trochemical methods. native Wash- 
degrees chemistry from University 
1920 and 1921 and PhD 


NACE NEWS 


degree from George Washington Uni- 
versity 1929, 


Early Research Aluminum 


Mr. Dix, now assistant director 
research Aluminum Research Labora- 
tories, Aluminum Company America, 
New Kensington, Pa., began his work 
aluminum alloys 1919 Assistant 
Engineer Tests, Aluminum Castings 
Company and continued 1921 Chief, 
Metals Branch, Engineering Division, 
Air Service, McCook Field, Dayton, 
Ohio. received 1914 and 
MME 1916 from Cornell University. 

His major interest has been the 
development aluminum and magne- 
sium alloys for industrial uses, im- 
portant consideration being the effect 
metallurgical structure the resistance 
corrosion and stress corrosion and 


the control structure composition 
and thermal treatment get maximum 
resistance. has given special atten- 
tion corrosion problems aircraft. 

AIME, ASTM, SAE, AFS, AAAS and 
member the Subcommittee Air- 
craft Structural Materials, National Ad- 
visory Committee for Aeronautics. 

Mr. Dix was 1940 Institute Metals 
Lecturer, AIME and the 1949 Edward 
deMille Campbell Lecturer, ASM. 
1947 was awarded the Francis 
Clamer Medal the Franklin Institute 
consideration his meritorious con- 
tributions the development high 
strength corrosion resistant aluminum 
and honorary member Sigma Tau. 


are the only 
tried and true answer control- 
ling cylinder-liner corrosion 
diesel Use chromium 
inhibitors universally accepted 
locomotive builders. 

Sodium chromate stops corro- 
sion before starts. The presence 
this one chemical renders the 
metal surface passive corro- 
sive attack. Slight oxidizing ac- 
tion occurring upon initial con- 
tact produces additional safe- 
protective surface- 
deposit iron and chromium 
oxides. 

Deisel locomotives require 
only 2000 2500 ppm sodium 
minimize the combined effects 
vibration and corrosion. Other 


SODIUM CHROMATE 
CHROMIC ACID 


270 Madison Avenue, 
Plants at Baltimore and Jersey City 


units such standby boilers, 
stationary and marine diesels, hot 
water heating systems, and auto- 
mobile radiators vary 
anti-corrosive requirements from 
200 5000 ppm sodium chro- 
mate. important that suffi- 
cient chromate concentration 
maintained all times; leave 
valuable equipment unprotected 
even for short periods may result 
serious damage. 

Mutual, the 
manufacturer chromium chem- 
icals, supplies the chromates 
necessary for cooling systems 
protection. Information about 
corrosion prevention all types 
cooling systems will sent 
upon request. 


SODIUM BICHROMATE 
POTASSIUM BICHROMATE 


Mutual Chemical Company 


America 
New York 16, 
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Metallizing Discussed 
Hamilton Niagara 
Meeting December 


Thirty-three members and guests 
the December meeting the Hamil- 
ton-Niagara Section heard Ma- 
haits, Deane Co., Toronto and 
Wardrop, Metal-Cladding, Inc., 
Buffalo, Y., speak metallizing. 
Metco’s sound-color film showing many 
practical applications metallizing was 
viewed. The film was augmented 
slides and commentary Mr. Wardrop. 
Mr. Mahaits explained the functions and 
operation the metallizing gun and ex- 
hibited samples metal coated it. 
Following the films and talks there was 
question and answer session. 

Officers for 1954 for the section were 
elected the meeting follows: 
Hyslop, United Gas Fuel Co., Hamil- 
ton, Ontario, chairman; Berkol, 
Atlas Steels Ltd., Welland, Ontario, vice- 
chairman and Wade, The Steel 
Co. Canada, Ltd., Hamilton, Ontario, 
secretary-treasurer. 


Welding Society Meet 


The American Welding Society will 
stage its second Welding Allied In- 
dustry Exposition the Memorial Au- 
ditorium, Buffalo, Y., May 5-7. 
conjunction with the exposition the so- 
ciety’s National Spring Technical Meet- 
ing will held May 4-7 the Hotel 
Statler, 


NOTICE 


Attempts are being made 
duplicate Collins instruments 


are represented only the 
following: 


Corrosion Rectifying Company, 
Houston 


Stuart Steel Protection Company, 
Kenilworth, 


Allen Cathodic Protection 
Company, Harvey, La. 


Collins instruments are obtain- 
able only from the above firms 


Direct From 


COLLINS 
INSTRUMENT 
COMPANY 


Box 941 
ANGLETON, TEXAS 


NACE MEETINGS 


CALENDAR 


Feb. 


Kansas City Section. 
Construction and Application 
the Magnetic Amplifier Rectifier, 
Daniel Werner. American 
Legion World War Memorial, 
Kansas City. 

3—Greater Boston Section. Protec- 
tive Coatings, Lou Bake, 
Pont Co., Inc. 
Wilmington, Del. Hotel Beacons- 
field, Boston. 


8—Greater St. Louis Section. Mo- 
tion picture and discussion the 
use Fiberglas pipe wrap, John 
Roadhouse, Owens-Corning 
Fiberglas Corp., York Hotel. 

9—Houston Section. General Aspects 
Metallurgy Corrosive En- 
vironments. Coffee speaker, Val 
Gene McCoy, “Public Relations 
Everybody’s Business.” 

16—Cleveland Section. Management’s 
Attitude Toward Corrosion Con- 
trol, Les Cannon. 


25—Detroit Section. 


Mar. 
8—Cleveland Section. 


9—Houston Section. New Phases 
Cathodic Protection, panel. Mar- 
shall Parker, Cormit Engineer- 
ing Co., chairman. 

30—Southwestern Ohio Section. Stress 
Corrosion Beck. Talk 
illustrated motion picture. 

date—Chicago Section. 


Morton and Shankweiler 


Talk Philadelphia 


Philadelphia Section’s first meeting for 
1954 will held February 12. Two well 
known speakers will guests the 
section, Morton, Research and 
Development Division, International 
Nickel Company, will talk “Corro- 
sion Problems the Petroleum and 
Related Fields,” and Shankweiler, 
Chlorinated Products Sales Division, 
Hercules Powder Company, will discuss 
“Chlorinated Rubber Maintenance 
Coatings.” 

The nominating committee Phila- 
delphia Section announced the sec- 
tion’s December meeting the election 
the following officers for 1954: 
Bennett, Socony-Vacuum Oil Co., Inc., 
Paulsboro, New Jersey, chairman; 
Pettibone, American Society for Testing 
Materials, 1916 Race St., Philadelphia, 
Pa., vice-chairman; Spencer, Key- 
stone Shipping Co., Philadelphia, Pa., 
secretary-treasurer. They 
January 


Instrument Society 


The 9th Annual Regional Conference, 
Instrument Society America will 
held February Hotel Statler, New 
York City. Power, process, medical and 
aviation groups will present papers 
progress measurement. 


CORROSION ENGINEERS 


Shreveport 
Short Course Scheduled 
Held February 18-19 


Shreveport Section’s Annual Corrosion 
Short Course will held Centenary 
College, Shreveport, February 18-19, 


Vol. 


Registration fee $10 includes meals 


Centenary College cafeteria and 
banquet the 18th. Registrations 
should sent and additional infor- 
mation may obtained from 
Jones, Arkansas-Louisiana Gas Co., Box 
1734, Shreveport. 

The schedule has been 
follows: 


Thursday, February 


8-9:45—Registration, Science Bldg., Cen- 
tenary 

and 
marks 

10- 11—Basic causes and control cor 
rosion 


Economics corrosion control 

12-12:30—Management’s view 
sion control 

12:30—Lunch, Centenary Cafeteria 

1:30-2: protective coat- 


ings 
2:30-3:30—Fundamentals cathodic 
protection 
3:30-4:30—Corrosion 
gested areas 
hour 
6:30-8—Banquet 
Friday, February 
8:30-9:30—Above ground coatings 
9:30-10:30—Plastics for corrosion con- 


trol 
10:30-11:30—Causes and 

internal corrosion 
corrosion in- 

hibitors the oil and gas industry 


12:30—Lunch, Centenary Cafeteria 
1:30-2:30—Plant and vessel corrosion 
2:30-3:30—Inspection testing 
practices for internal corrosion 

30—Round table discussion 
sion and corrosion control. 


Tulsa Section’s Annual 


Short Course Feb. 17-19 


The Fifth Annual Tulsa NACE 
tion Short Course for Pipeliners 
practical control pipeline corrosion 
scheduled for February 17-19 the 
Mayo Hotel, Tulsa. Several field trips 
will offered. 

Fred Cloninger, The Texas Pipe 
Line Company, general chairman, said 
the program will similar that 
previous courses with discussions how 
The will the right way and 
the wrong way make field alla- 
tions. 


Requests for reprints technical 
other material published 
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Panel Cathodic Protection Scheduled for 
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March Dinner Meeting Houston Section 


Holmberg Speaks 
Valve Design Dec. 
Philadelphia Meeting 


Holmberg, Chief Metallurgist, 
Steel Products Co., Linden, New 
was the speaker for the technical 
portion the December meeting 
the Philadelphia Section. Mr. Holmberg 
Design Considerations for 
Corrosion Resistant Valves. Some the 
important corrosion processes, with 
engineer should familiar 
when designing equipment handle 
corrosive fluids were described. Results 
corrosion tests, conducted 
media, were reviewed. These 
data showed the effects alloy com- 
position modifications corrosion re- 
sistance and the effect solution con- 
taminants corrosivity, The importance 
the proper alloy for par- 
features employed the construction 
corrosion resistant valves, well 
valves designed perform specific op- 
erations were described. 


Joint ASTM-North Texas 
Section Meet Scheduled 


North Texas Section NACE and the 
American Society for Testing Materials 
will hold joint meeting Dallas Feb- 
ruary 15. The meeting will hear Leslie 
Beard, Jr., assistant director 
Socony-Vacuum Laboratories and ASTM 
president speak “Something Has 
Added.” His talk concerns addi- 
tives petroleum products designed 
impart among other things anti-rust 
properties. estimates the value 
petroleum additives $400,000,000 
annually. 

Mr. Beard will make the same address 
meeting Cullen Auditorium, Univer- 
sity Houston. Members Houston 
area technical organizations including 
NACE have been invited attend. 


Tubing Caliper Talk 
Heard Teche Section 


Robert Martin, Tuboscope Co., 
Houston, was technical speaker Teche 
December meeting. His 
topic was evaluation internal corro- 
sion tubing caliper survey. 
said with caliper surveys both the waste 
unnecessarily replacing pipe that 
still good and the considerable expense 
occurring from production-string failures 
his talk with numerous slides and ex- 
hibited various instruments used his 
After the talk Mr. Martin answered 
questions the members and guests 


Additional copies are avail- 
able each NACE members and 


each non-members. 


New Phases Cathodic Protection 
will discussed panel the March 
meeting Houston Section. Chairman 
the panel will Marshall Parker, 
the Cormit Engineering Co., Houston. 
attempt will made keep discus- 
sion the most recent developments 
and problems cathodic protection, ac- 
cording Mr. Parker. Coffee speaker 
for the meeting will Val Gene McCoy 
the Shell Oil Co. who will speak 
“Public Relations Everybody’s Busi- 
ness.” The meeting will held March 
Kelley’s Dining Room. 

“One the best meetings the 
was the consensus the 132 
members and guests attending the Janu- 
ary meeting Houston Section. The 
technical program consisted 
off-shore structures and place 
coffee speaker, movie the quenching 
oil well afire the Gulf Mexico 
was shown. The difficult problems 
protecting offshore platforms and struc- 
tures for drilling wells and handling oil 
production were discussed. 

Most critical all corrosion areas 
these structures lies within the “splash 
zone.” This the area from the water- 
line six eight feet above the water- 
line. Most members the panel were 
the opinion that concrete coating 
offered good protection this critical 
zone. Recently some firms are cladding 
exposed structural parts with Money metal 
before coating applied. Use fish oil 
coating also has been tried. For the 
underwater portion the structures, 
cathodic protection was the most widely 
used preventive corrosion, according 
panel members. 

the panel were Waldrip, 
Gulf Oil Corp., Spafford, Stanolind 
Oil and Gas Co., Edwards, Su- 
perior Oil Co., Battle, Humble Oil 
and Refining Co. and Fritts, Mag- 
nolia Petroleum Co. 


GOODALL 


Robert Goodall, president Good- 
All Electric Manufacturing Co., Ogalalla, 
Nebraska and corporate representative 
his company the National Associa- 
tion Corrosion Engineers, died Oc- 
tober 22. 


WALTER MOUNT 


Walter Mount, member the 
Canadian Regional Division, NACE, 
died early 1953. Mr. Mount had been 
member NACE since 1948. the 
time his death was Superintendent 
the Waterworks Distribution System 
the City Edmonton, Alberta, 
Canada. 


WALTER SANDEL 


Walter Sandel, member the 
Cleveland Section, NACE, died Decem- 
ber 16. Mr. Sandel has been member 


his death was the Amercoat Field 


Representative the Ohio, Kentucky 
and Michigan area. 


Built One Piece 
Stay One Piece 


Strong, lightweight Pla-Tank Resin- 
Bonded Glass Laminate Tanks are now 
and always have been molded 
one piece. Several years ago started 
making tanks over mold after our 
engineers recommended this the best 
production method. Since then, our 
customers have been telling that you 
can’t beat one-piece construction. 
Frankly, could assemble sheets and 


corners for less money but sin- 
cerely believe they’d worth lots less 
tank. 


PLA-TANK take 
more last longer. There’s 
chance coming apart the seams. 
And PLA-TANK gives you homo- 
geneous tank wall opposed tanks 
with varying resistances due adhesives 
used the corners. Personal attention 
during manufacture each square inch 
surface insures against weakening 
dry spots and brittle resin build-ups. 


269 STANDARD SIZES AVAILABLE 
Even though individual molds are used, 
can offer 269 standard sizes cylin- 
drical and rectangular tanks all 
available for quick delivery without mold 
charges! 

You can sure better, longer serv- 
ice with PLA-TANK the FIRST 
name Chemical Resistant Laminates. 


Write for free data file sheets 


CORPORATION 


Waltham Ave., Springfield 


d 

ANKS 
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Sabine-Neches Section 
Hear Hackerman 


Dr. Norman Hackerman, Chairman 
the Department Chemistry,Univer- 
sity Texas, Austin, was the speaker 
the January meeting the Sabine- 
Neches Section. Because Dr. Hackerman 
nationally prominent the field 
corrosion prevention the section decided 
designate the January meeting 
“Bosses’ Section members were 
urged make every effort get top 
management their respective organi- 
zations attend the meeting. Dr. Hack- 
erman’s topic was corrosion inhibition. 


Bilhartz Elected Head 
South Central Region 


Tellers appointed handle the elec- 
tion the 1954 officers for the South 
Central Regional Division announced 
results the election follows: 
Bilhartz, Atlantic Refining Co., Dallas, 
chairman; Clifford Barr, Shell Oil 
Co., New Orleans, La., vice-chairman; 
John Loeffler, Thornhill-Craver Co., 
Houston, secretary-treasurer; John 
Nee, Briner Paint Mfg. Co., Inc., Cor- 
pus Christi, assistant secretary-treasurer. 
They took office January 


Indices each volume Corrosion 
are published the December, the 
twelfth and last issue each year. 


RESIMENT 


The Furane Resin Cement that 


RESISTS CORROSION 
Acids, Alkalies, Solvents 


SETS PERFECTLY 


Summer Winter 


WITHSTANDS HEAT 


Highly efficient mortar for 
corrosion-resistant masonry, Re- 
siment low porosity and 
high compressive and tensile 
strength. supplied the 
form powder and liquid, 
proper combinations, for mix- 
ing time use. Sets quickly 
internal chemical reaction. 


Write for Bulletin 300 


DELRAC CORP. 


136 Mill St. 
WATERTOWN, NEW YORK 


DELRAC 


Keeling and Lombardo 
Talk San Francisco 


Western Regional Division met Los 
Angeles January The program 
consisted two speakers: Keeling, 
Consulting Engineer, Los Angeles, spoke 
Corrosion Circuit Theory and Miss 
Flora Lombardo, research chemist, 
Amercoat Corp., Southgate, Cal., dis- 
cussed Development Organic Coat- 
ings for Resistance Marine Corro- 
sion. New officers elected for 1954 were 
installed follows: Robert Kerr, 
Southern California Gas Co., Los An- 
geles, chairman; Dean Stephan, Chi- 
cago Bridge Iron Co., Los Angeles, 
vice-chairman; Hall, Union Oil 
Co., Brea, Cal., 


Crowdus Talks Dallas 
Cooling Water Problems 


Crowdus, Dallas Power Light 
Co., Dallas, spoke Cooling Water 
Problems before members and 
guests the January meeting 
North Texas Section. New officers for 
the section’s 1954 season were installed 
follows: Gordon Meek, Metal 
Goods Corp., Dallas, chairman; Paul 
Fleming, Gulf Oil Corp., Ft. Worth, 
vice-chairman; Charles Slover, Keith- 
Kote Co., Grand Prairie, secretary- 
treasurer, 


Kopp Chairman 
Central Oklahoma Group 


recent election the Central Okla- 
homa Section named new officers for 
1954. Elected were: Kopp, Peppers 
Refining Co., Oklahoma City, chairman; 
Clyve Allen, Anderson-Prichard Oil 
Corp., Oklahoma City, vice-chairman; 
Loyd Goodson, Oklahoma Natural Gas 
Co., Shawnee, Oklahoma, secretary- 
treasurer and Dan Carpenter, Sohio 
Petroleum Co., Oklahoma City, section 
trustee. 


Committee 


CORROSION MEETINGS 


CALENDAR 
1954 
Feb. 
15-18 American Institute Mining and 


Metallurgical Engineers, Annual Meet- 
ing, Statler Hotel, New York, 

The Chemical Institute Canada, 
Eighth Divisional Conference, Protec- 
tive Coatings Division, Montreal and 
Toronto, 


Mar. 

1-5 American Society for Testing Ma- 
terials, Spring Meeting, Shoreham 
Hotel, Washington, 

4-5 American Gas Association, Trans- 
mission and Storage Conference, Jung 
Hotel, New Orleans, La. 

Mid-West Gas Association, Fort 
Des Moines Hotel, Des Moines, Iowa. 

15-19 National Association Corro- 


sion Engineers, Annual Conference 
and Exhibition, Municipal Auditorium, 
Kansas City, Missouri. 


CORROSION ENGINEERS 


Vol. 


16-18 American Railway Engincering 


Association, Annual Meeting, Palmer 
House, Chicago, Illinois. 

25-26 New England Gas Association, 
Hotel Statler, Boston, Mass. 

25-26 Oklahoma Utilities Association, 
Annual Meeting, Biltmore Hotel, Ok. 
lahoma City, Okla. 


April 


20-23 Indiana Gas Association, 


Meeting, French Lick Springs 


French Lick, Indiana. 

American Gas Association, 
tribution, Motor Vehicles and 
sion Conference, Mount Royal Hotel, 
Montreal, Canada. 

26-28 Southern Gas Association, An. 
nual Convention, Houston, Texas. 


May 

17-18 Society Naval Architects and 
Marine Engineers, Spring 
Olympic Hotel, Seattle, Washington, 

24-26 American Gas Association, Pro- 
duction and Chemical Conference, 
William Penn Hotel, Pittsburgh, 

27-28 Natural Gas and Petroleum Asso- 
ciation Canada, Prince Albert Hotel, 
Windsor, Ontario, Canada. 


June 

American Institute Electrical 
Engineers, Summer Meeting, 
Biltmore Hotel, Los Angeles, Calif. 

13-18 American Society for Testing 
Materials, Annual Meeting and 
hibit, Sherman Hotel, Chicago, 

Springs Hotel, Banff, Alberta, 

Michigan Gas Association, The 
Grand Hotel, Mackinac Island, Michi- 
gan, 

(No Date) National District 
Association, Annual meeting. 


Heating 


July 

ing Engineers, Hotel Olympic, Seattle, 
Washington. 


Sept. 

8-10 Pacific Coast Gas Association, 
Victoria, British Columbia. 

Texas Mid-Continent and 
Gas Association, Baker Hotel, Dallas, 
Texas. 


Oct. 

The Electrochemical Society, Fall 
Meeting, Boston, Mass. 

11-14 American Gas Association, 
nual Convention, Atlantic City, 
Jersey. 

11-15 American Institute 


Engineers, General Fall meeting, 
Morrison, Chicago, 

sion Engineers, South Central 
gional Meeting, Dallas, Texas. 


Nov. 

Institute Mining ant 
Metallurgical Engineers, 
Metals Division, Fall Meeting, 
ton Hotel, Chicago, 


1-5 National Metal Exposition, Chr 
cago, Illinois. 
Petroleum 


Conrad Hilton Hotel, Chicago, 
erating Section, Organization 
ings, Hotel New Yorker, New 
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February, 1954 


Two New Committees 
Announced TP-6 


Two new subcommittees were an- 
nounced and reports from 
committees were included the 1953 
annual report Technical Practices 
Committee No. Protective Coat- 
ings. The report was made 
Liebman, Pitmar Centrifugal Machine 
Corp., Pittsburgh, Pa., chairman the 
committee Schmidt, The Dow 
Chemical Co. Midland, Mich. chairman 
the NACE Technical Practices Com- 
mittee. 

Technical Practices Subcommittee No. 
was added specifically cover the 
study new projects protective coat- 
ings that should become part Techni- 
cal Practices Committee No. The new 
committee would also consider projects 
undertaken societies other than 
NACE avoid duplication effort 
projects. attempt will made 
secure committee members who also are 
with purposes similar those NACE. 
Chairman Technical Practices Sub- 


committee No. Dr. Robert 
Steiner Atlas Mineral Products Co., 


Mertztown, Pa. 


The other new committee 
designated Technical Practices Sub- 
committee 6L, Asphalt Type Under- 
ground Protective Coatings. 
Schmidt, California Research Corp., San 
Francisco, Cal., the chairman. The 
committee was formed May, 1953, and 
according Mr. Liebman appears 
making good headway organizing 
its problems. expected progress 
report will made meeting 
Kansas City during the NACE Confer- 
ence and Exhibition, March 

addition the two newly organ- 
ized committees, plans are underway 
form third new subcommittee during 
1954. The new committee would have 
bituminous coatings its subject. 


_In its first report since its organiza- 
tion, Technical Practices 6A, Or- 
ganic Coatings and Linings for Resist- 
ance Chemical Corrosion, presented 
general outline for organic coatings and 
linings along with specific interpreta- 
tions coating characteristics, film 
thicknesses and drying time. Work 
being continued and enlarged report 
will presented the coming meeting 


NACE, 


Considerable data organic coatings 
suitable for atmospheric exposure has 
been compiled and complete chart sys- 
activities Practices Sub- 
committee No. 6B, Protective Coatings 
tor Resistance Atmospheric Corro- 
sion. report this committee was 
submitted March, 1953, and reviewed 
June. Further discussions are being 
planned for March, 


its activities was made 
Practices Subcommittee 
No. 6C, Protective for Resist- 
ance Marine Corrosion. The finished, 
edited report will probably completed 
tor the Spring meeting. 


Practices Subcommittee No. 
6G, Surface Preparation for Organic 
was published the May, 
1953, issue The report was 
titled: “Report Surface Preparation 
for Organic and Other Protec- 


NACE NEWS 


tive Coatings.” was the second interim 
report the committee, the first interim 
report having been published the Au- 
gust, 1950, issue Many 
reprints these reports have been sold. 

The progress Technical Practices 
Subcommittee No. 6H, Glass Linings 
and Vitreous Enamel will reported 
the Kansas City meeting the 
Annual Conference and Exhibition. Se- 
lection new chairman now under- 
way for Technical Practices Subcom- 
mittee No. 6E, Protective Coatings 
Petroleum Production. Jack Barrett, 
Stanolind Oil and Gas Co., Tulsa, Okla., 
former chairman, resigned. 


Additional copies are avail- 
able 50c each NACE members and 
non-members. 


FEDERATED 
METALS 


River Pollution Curbed 


Substantial progress curbing new 
pollution and decreasing existing pollu- 
tion the Ohio River valley water shed 
reported the Ohio River Valley 
Water Sanitation Commission. This 
8-state group has been existence five 
years, and its fifth annual report item- 
izes progress made. Copies the report 
may obtained request from the 
commission, 414 Walnut St., Cincinnati 
Ohio. 

Louisville, Ky. the commission presented 
findings the recommendations for 
treating sewage discharged munici- 
palities into the Ohio River between 
Cairo, Ill. and Cincinnati. 


Federated’s Corrosion Advisory Service 


offers you, without obligation, new 
report titled, “Cathodic Protection With 


OFFERS 


Zinc Anodes,” prepared Ebasco 
Services Inc. for the American 


Institute. This new publication reports 


NEW REPORT: 


additional findings obtained since the first 
report was issued November, 1951. 


you will find important and valuable 


facts that have influence the proper 
applications zinc anodes. Use coupon 


below for your free copy. 


PROTECTION 


Zine Anodes are available from Federated 
standard lengths ft. and ft. 


They are cast Special High Grade 


WITH 


Electrolytic Zinc cross-sections 
sq. in. and sq. in. Each has full length 
chemically-bonded steel core rod. 


Silver-soldered connecting wires can 


ZINC 


attached desired. 


your protection system designed for 
magnesium anodes, ask for the 


Federated booklet, “Magnesium 
Anodes for Cathodic Protection.” 


AMERICAN SMELTING AND REFINING COMPANY 


120 BROADWAY, NEW YORK 5, N. Y. 
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 


Please send FREE copy 
Cathodic Protection With Zinc Anodes 


Magnesium Anodes for Cathodic Protection 
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ASSOCIATION CORROSION ENGINEERS 


AIChE Hears Several 
Papers Corrosion 


The following papers containing infor- 
mation significant corrosion workers 
were presented the December 
meeting American Institute Chemi- 
cal Engineers St. Louis: 


Research Industrial Pollution Con- 
trol. Roy Weston, Sanitary Engi- 
neer, Atlantic Refining Company, Phila- 
delphia, Pa. The author says that al- 
though industry spending hundreds 
thousands dollars annually 
search seeking low cost solution 
industrial waste disposal problems much 
remains done transform the art 
into science. 


Operating Experience—Catalytic Ox- 
idation Aqueous Wastes. John 
Oliver, Assistant Manager Belle Works, 
duPont Nemours Co., Charles- 
ton, Va. Operation the plant for 
disposing organic wastes described. 

The Place Aquatic Biology the 
Field Stream Pollution. Charles 
Renn, Professor Sanitary Engineer- 
ing, Johns Hopkins University, 
more. The science pollution control 
will become more realistic when work- 
ing requirements for waste abatement 
are based real performance reflected 
the life the receiving stream. 


Waste Treatment Field. Paul- 
son and Mindler, Special Applica- 
tions Department, The Permutit Com- 
pany, New York, 


Ion exchange 


PIPELINE FLANGES 


WRITE FOR VALUABLE, NEW BULLETIN 


For period years the Nelson Electric Manufacturing 
Company has been furnishing Phenolic Insulating Materials 
for pipe nipples and the insulation pipeline flanges. 
introduced the use thin-wall tubing sleeves for insulating 
the studs standard flanges, without requiring re-drilling 
the flange and providing smaller studs. now offer 


flange insulation, packaged for immediate shipment the 


more common sizes. 


Write for new, 10-page bulletin which describes our 


Insulating Materials. 


Vol. 


treatment wastes practical only 
when some part the waste 
able usable, such dissolved 
stitutent heat. exchange can 
striking concentration the electro. 
lyte and make possible more 
disposal. 

The Integrated Waste Treatment Sys. 
tem for the Metal Finishing 
Elwood City, Pa. Closed circulation sys. 
tems which toxic compounds are 
washed from work are described. 

Water Balance—A Primary Key for 
Industrial Waste Control. 
Heller and Wenger, Barrett Div, 
Allied Chemical Dye Corp., New 
York, Operations the Barrett 


Division’s Frankfort Works whereby 


economic solution waste control was 
achieved applying chemical engineer- 
ing principles water balance, material 
balance, heat balance, unit operation 
modification and Water de- 
mand was reduced from 17,427,000 gal- 
lons 1948 783,000 gallons 1953 
and gallons waste discharge reduced 
from 18,408,000 535,000 gallons. 


The American Institute 
Engineers meeting was told new 
methods for removing suspended 
and mists from air. Dusts and mists are 
important contributors atmospheric 
pollution well causes for substantial 
economic losses industry. 


Large sums money are being spent 
currently industry and governmental 
agencies studying the 
problem and developing 
ventive measures. 


Prof. Lapple Ohio State Uni- 
versity, presided and introduced the sym- 
posium with general discussion the 
selection and design equipment for 
collecting dusts and mists. Caplan, 
consulting engineer St. Louis; 
Blasewitz the General Electric Com- 
pany, Richland, Washington; Ka- 
mack the Pont Company, 
mington, Delaware and 
Harvard University, spoke 
formance various types equipment 
for removing dusts and mists. Dr. 
Gillespie the University 
and Dr. Dalla Valle Georgia 
Institute Technology the 
properties dusts and mists 
measurement. 


NBS Sustained 
Battery Additive Probe 


Conclusions the report the Com- 
mittee Battery Additives the Na- 
tional Academy Sciences have beet 
published 35-page booklet. The 
mittee had its objective, the 
the quality the work performed 
the National Bureau Standards 
lation Battery AD-X2, 
additive which was the center 
siderable controversy among the Senate 
Small Business Committee 
government agencies last year. 

Conclusions the National 
quality work the field lead acid 
storage battery testing done 
tional Bureau Standards excellent 
and that relevant data available the 
committee supports the position 
bureau that the additive material 
out merit. 


217 Detroit St. TULSA, OKLAHOMA Telephone 2-5131 
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GALVANIC ANODES 


Efficiencies 
Magnesium anode efficiencies vary 
more, often-times from environment 
rather than slight differences alloy. 


Costs 
Due lower initial cost, the less 
expensive alloys will provide more 
economical installation many in- 
stances. 


Magnesium Alloy 
alloy can the most economical 
all environments due efficiencies 
encountered and difference initial 
cost alloy. 


Zinc 
Zinc can used many installa- 
tions gain efficiency that would 
lost using magnesium anode with 


current 


Tests 


Laboratory tests are fine for start, 
but final results must secured 
actual operating installations. These 
results are often different. 


Summary 


Buy the alloy fit your job. 


NEWS 


MAGNESIUM ANODES 


Our Experience 
Your Disposal 
Help You 
Selecting 
The Anode for 
Your Job 


Federated Magnesium 
Anodes Are Available 
Alloyed Your 
Specification 


From 0.02 0.1 cu. 


From 
Harvey La.—Houston, Texas 
Perth Amboy, 


ALLEN CATHODIC PROTECTION CO. 


900 BLOCK PETERS ROAD—HARVEY, 
NEW ORLEANS—EDISON 2081 


TELEPHONE: 


LA. 


New 
Caplan, 
q 
| 
4 
4 
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Houston 2, Texas 


Cathodic Protection 


ALL-CO 
CATHODIC PROTECTION 


Design Installation Surveys 
Equipment Supplies 


ALLEN CATHODIC 


PROTECTION CO. 
P. O, Box 386 Phone EDison 2081 


HARVEY, LOUISIANA 


Cathodic Protection Service 


Engineering - Installation - Surveys 
Material — Supplies 


Everything in the Cathodic Protection Field from 
an Insulating Washer to a Turnkey Contract 
Installation 


4601 Stanford HOUSTON Phone 5171 


NEW ORLEANS TULSA 
1639 Robert St. 310 Thompson Bldg. 
Phone CH-8310 Phone 2-9857 


CORROSION SERVICE LIMITED 
Offers CANADA 


A Complete Service in Corrosion Engineering, 
Design and Installation Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. 
Selection and Application of Protective Coatings. 
Rectifiers — Anodes — Materials 


King St. East, Toronto, Canada 


CATHODIC PROTECTION 


Surveys Engineering 
Installation Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE 9, NEW JERSEY 
Atlanta Chicago — Dallas Monrovia 


Complete 
CATHODIC PROTECTION 
Systems . . . supplies . . . service 


for special applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 


Coating and Laying Specifications; 
Corrosion Surveys; Consultation On 


All Types External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Okiahoma 


| Write for Rates, 1061 M & M Bldg. R R re) N 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Cathodic Protection 


Again 1952, lead all contractors 
Magnesium Anodes installed 


your shield against corrosion 


PROVEN EXPERIENCE 
Installation, Field Survey, Design 
RECTIFIER SYSTEMS GALVANIC ANODES 


YOU CAN RELY RIO 


CATHODIC PROTECTION 


Distributors and Contractors 
@ T. D. Williamson Casing Insulation 
@ Good-All Rectifiers @ Dow Magnesium 
Anodes @ National Graphite Anodes @ In- 
struments and Insulation @ Contract Anode 
Installations. 


STUART STEEL PROTECTION 


Kenilworth 


Coatings and Linings 


CORROSION ENGINEERING 


and application chemical resistant 
linings and coatings 


Exhaust Systems Tank Trailers 
Storage, Plating and Pipe—Degreasers 
Pickling Tanks Filter Presses 


17760 Clarann Avenue 
MELVINDALE (Detroit) MICH. 


CORROSION-PROOF 


PROCESS EQUIPMENT 


PROTECTIVE COATINGS 
CORROSION- 
MATERIALS CONSTRUCTION “SUPERVISION 
4632 RIDGE RD. 


HARTMAN HANKS WALSH 
PAINTING COMPANY 
5078 Easton Ave. St. Louis 13, Mo. 


Cable APCO—Phone FOrest 6222 


SPECIAL COATINGS APPLICATORS 
Sandblasting Painting 
Perma-Skin Anti-Corrosion Coatings 
@ Spring-Kote Corrosion Resistant Mastics 
@ Dum-Dum Masonoc - A Complete Spray 
Painting Service 


Engineering Service 


MARSHALL PARKER 


Consulting Corrosion Engineer 


Surveys Designs Specifications 
Personnel Training Courses 
Cathodic Protection Installations 


Cormit Engineering Company 
M & M Building 
No. 1 Main Street, Houston 2, Texas 


DEUBER LABORATORIES 


Industrial Research 


Soil Performance Tests Coatings 


Bacterial Corrosion 


114 East 32nd Street Telephone: 
New York 16, LExington 2-3244 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 
THE HINCHMAN 
CORPORATION 


Engineers 
Francis Palms Detroit Mich. 


FRANCIS RINGER 


Consulting Corrosion Engineer 
Corrosion Tests and Surveys, Cathodic Pro- 
tection Design, Supervision of Installation, 
Personnel Training. 


Hampden Ave. Telephone 8-2863 
NARBERTH (Suburb. Phila.) PENNA. 


SMITH 
ENGINEERING CO. 


CONSULTING ENGINEERS 
CORROSION PROBLEMS 


Coulter Bldg. Midway 
Ardmore, Pa. 2-9999 


Instruments 


INSTRUMENTS 


For the Corrosion Engineer 
@ Copper Sulfate Electrodes 
@ Resistivity Rod & Pipe Prod 
@ AC Bridges 
Current Potentiometer with 
Current Ranges 


COLLINS 


ANGLETON, TEXAS 


Advertising this Directory costs about $1.00 thousand 
circulation states and foreign countries 
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drides 


mentation” 
instruments for industrial hygiene 
held May 24-27 University Michi- 
gan, Ann Arbor, 


The 
cussions 
sponsored the university’s Industrial 


rosion 
world 


Pipe Coating and Wrapping 


February, 1954 


Columbia University 
Research Corrosion 


Engineering research underway 
Columbia University Engineering Cen- 
ter, New York City reported the 
Columbia Research News 1954 annual 
edition include the following corro- 
sion interest: 

Migration moisture granular ma- 
terial being studied with radioactive 


tracers determine controlling the 


moisture content the soil adjacent 
power cables will not permit increasing 
their load. 

electrolytic extraction process for 


titanium expected reduce its price has 


electrolytic extraction process for 


zirconium being developed. 


comprehensive series graphs 


being made plotting free-energy for- 
mation 
comp: 


against temperature for metal 
such oxides, sulfides, car- 
bonates, sulfates, chlorides, fluorides, 
iodides, carbides, nitrides, hy- 
and others. 


Industrial 
Hygiene Instruments 


Included “Symposium Instru- 
for makers and 


program entitled 
“Atmospheric Pollution Evaluation.” 
program will include exhibits, dis- 
and technical papers and 


Health and School Public Health. 


illustrated book the proceedings will 
published. 


Books Are 
Asked for Haifa Technion 


Journals and books for the technical 


library Haifa Technion Israel are 
being collected Worcester Chapter, 
American 


Technion Society. Haifa 
Technion the only engineering school 


the Near East. Anyone who wishes 
donate books journals the school 

Monomer-Polymer, 


Inc., 


Mass. 

Articles meetings pertaining 
control held anywhere 


are welcomed for publication 
monthly 


Write for Rates, 1061 Bldg. 
Houston 2, Texas 


YOUR ADVERTISING 
this space 


goes over 
readers monthly 


NACE NEWS 


Spectrographers Meet 


American Association Spectro- 
graphers will present symposium 
“Direct Reading Emission Spectro- 
scopy,” Chicago May The follow- 
ing subdivisions will made the 
symposium: iron and steel, non-ferrous 
metals and metal non-metallic ma- 
terials. Contributed papers will wel- 
comed Slagel, Symposium 
Chairman, Reduction Co., Box 30, 
East Chicago, Ind. 


Equipment Obsolete 


American industry, its own figures, 
estimates that percent its produc- 
tion equipment and manufacturing proc- 
esses are now obsolete inadequate, 
according industry-wide survey 
the American Society Tool Engi- 
neers. Processes and types equipment 
covered were: machining equipment, in- 
spection methods, materials handling 
equipment and processes, metal forming 
processes, production welding equip- 
ment and grinding and finishing equip- 
ment. 


Students Honored 


David Barnette and Paul Farrar 
New York University’s College 
Engineering have been awarded first 
prize for scientific papers from regional 
engineering students New York Sec- 
tion, American Institute Mining and 
Metallurgical Engineers. This 
fourth successive year NYU students 


have taken first prize. 


PURDY 


shown here delivering address 
Western Region’s 1953 Fall Meeting 
Los Angeles. Mr. Purdy was identified 
incorrectly Page January, 1954 
issue Corrosion Howard Segool 
The Kendall Company. 


CORROSION DIRECTORY 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 
Corrosion, weathering and 
Four locations in Southern Florida for inland, 


salt atmospheric, tidewater and total immer- 
sion exposure tests. 


4201 7th St. 


MIAMI, FLORIDA 


POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over 35 words set in 8 point text type. 

@ Firms seeking employees, regardless of 
NACE membership, may run advertise- 
ment the same specifications in- 
definitely. 

@ Advertisements to other specifications will 

be charged for at standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
gineers, Francis Palms Bldg., Detroit 
Mich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
Corp., 220 East 42nd New York 


Industrial Sales Engineer—Progressive 
organization established corrosion con- 
trol field has Midwest opening for sales- 
man with practical engineering knowl- 
edge, capable interpreting power and 
processing plant maintenance needs 
terms equipment-engineered protec- 
tive coatings. Salary, expenses and in- 
centives. Corrosion, Box 53-20. 


Position Wanted 


Corrosion Engineer—14 years’ experi- 
ence, last with major non-ferrous 
alloy producer chemical 
industry. Wants relocation North East 
with chemical allied industry plant 
CORROSION, Box 54-3 


Wanted Buy 


Back volumes this periodical and 
other technical and scientific journals 
wanted buy FOR CASH. 


ASHLEY 


East 21st St., New York City 


Over 5400 Paid 
Readers Monthly 


Water and Steam 


WATER LABORATORIES, 
Specializing Since 1927 
Water treatment for corrosion 
control buildings, boilers and 

air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices also Phila. and Wash., 


CORROSION 


NATIONAL ASSOCIATION 


CORROSION ENGINEERS 


Vol. 


Diatomite Filters, used for filtering oil 
from contaminated water among other 
things are described bulletin titled 
Diatomite Filters available from Gen- 
eral Filter Company, 923 Second St., 
Ames, 

Globe Stainless Steel Tubes are de- 
scribed bulletin that name avail- 
able from Globe Steel Tubes Co., Mil- 
waukee 46, Wis. 

Electro-Pneumatic Tube Rolling 
Control that combines advantages air 
operation with precise electrical control 
available from Crane Packing Co., 
1800 Cuyler Ave., Chicago 13, Ill. The 
device can roll tubes inches 
bility distortion, fracture cold work 
crystallization. 

Alcoa Aluminum Corrugated Industrial 
Roofing and Siding, AIA File No. 12C, 
bulletin describing the physical char- 
acteristics aluminum corrugated 
sheeting and illustrating recommended 
application methods available re- 
quest from Alcoa, 804 Alcoa Bldg., 
Pittsburgh 19, Pa. 

Cyclonaire, portable fume washer, 
described and illustrated bulletin 
available from Kenneth Bullock, The 
Stoneware Company, Process 
Equipment Div., Akron Ohio. The 
units may used singly series 
and are protected against corrosion 
Tygoflex plastic. High washing efficiency 
from the company’s Intalox Saddle 
Packing 

Cast High Alloys, reprint technical 
article Shoefer, executive vice- 
president, Alloy Casting Institute 
now available from The Cooper Alloy 


Foundry Co., Hillside, Cast corro- 
sion resistant alloys are discussed. Tables 
mechanical and physical properties 
are included and chemical composition 
ranges for heat and corrosion resistant 
castings covered. 

Harvey 66S, high strength, low cost 
aluminum alloy with corrosion resistance 
similar 61S, far greater than that 
24S and 14S has been developed 
Harvey Aluminum Torrance, Cal. 

Resin Cement mortar developed 
Atlas Mineral Products Company, 
Mertztown, Pa. which can applied 
vertical and ceiling joints without diffi- 
culty has superior resistance alkalies, 
acids, solvents and salts temperatures 

Lunn Laminates, Inc., Huntington Sta- 
tion, and Ashtabula, Ohio has 
signed prime contract with Chevrolet 
Division General Motors make re- 
inforced plastic body parts for Chevro- 
Corvette, new high-horsepower, 
numbers. 

Comparative Corrosion resistance 
stainless tubing and pipe tabulated 
folder available from Tubular Prod- 
ucts Div., Babcock Wilcox Co., Beaver 
Falls, Pa. Bulletin TDC 160 presents 
data six widely used stainless tubing 
steels and several hundred corrosive 
media various temperatures and con- 
centrations. 

Precipitron electrostatic air cleaners de- 
signed for integration home ventilat- 
ing and heating systems are available 
from Westinghouse Electric Corp., 401 
Liberty Ave., Box 2278, Pittsburgh 30, 
Pa. The 200-lb unit, which can at- 


Reactor Tubes 


Heat Exchangers 
Transportation Equipment 
Salt Water Lines 


Also available from Barrows: Ceramic coated stainless 
steel and inconel tubes for external temperatures and 
contamination petro-chemical processes. 


tached walls ceiling, effective 
even against tobacco smoke and handles 
from 1000 1200 cubic feet air 
minute. Water and drain line 
tions for removing accumulated dust are 
available. 


Guide Improved Packaging 
Bakelite, new bulletin materials use- 
ful packaging all kinds materials 
available request from Bakelite Co, 
Division Union Carbide 
Corp., East 42nd St., New York 17, 

Harper Co. moved its New 
square-foot building 225 Hoyt Ave, 
Mamaroneck, 

Erchlor 1900, synthetic rubber coating 
designed for surfaces 
chlorinated rubber finishes not have 
satisfactory life has been developed 
Earl Paint Corp., 240 St, 
Utica Recommended for sur- 
faces paper mills and for outside 
ice traction machinery, incorporates 
chemical resistant plasticizers 
thetic resins. Manufacturers 
application brush spray. 


Camac Hose Valves, with contoured 
design intended prevent hose damage, 
will give complete shut-off against pres- 
sures 100 psi. They are constructed 
aluminum and bronze and 
sizes suitable for hoses from one 
inches Carl Buck and Associates, 
Box 267, Essex Falls, 

Elgiloy, developed Elgin National 
Watch Co., Abrasives Div., Elgin, 
for watch springs, but suitable for 
wide variety other springing and 
product applications now available for 
general industrial use. Manufacturers say 
the alloy highly resistant corrosion 
and fatigue, highly elastic, has high ten- 
sile strength and can soldered, 
welded, brazed, punched formed. Ma- 
chining best when done carbide- 
tipped tools. series 50-hour labora- 
tory tests comparing the alloy with 18-8 
and 17% Chrome steels tempera- 
tures from 254 degrees num- 
ber acids and alkalis various con- 
corrosion resistance the other two 
materials all but few instances. 

Borolite Corp., Niagara Falls, will 
expand its activities consequence 
the amalgamation activities the 
high temperature boride field Firth 
Sterling, American Electro Metal 
Corp., and the Corborundum 
The company pursue research and 
development metal borides for mili- 
tary and industrial uses which formerly 
was individually under way the three 
companies concerned. Borides, 
and aluminides show promise 
standing operating temperatures ranging 
from 1600 2000 degrees 
nozzles and intermediate applications. 


(Continued Page 14) 
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Don’t let your pipeline get “TB” 


Tuberculated pipe only one many hazards which 
drastically reduce pipeline efficiency. You can avoid this 
condition responsible for capacity losses specifying 
Barrett Waterworks Enamel for pipeline operations. 


You benefit two distinct ways. First, Barrett Water- 
works Enamel the highest quality, meeting all 
A.W.W.A. standards. Second, whenever and wherever 
Barrett Waterworks Enamel used, the services Bar- 
rett’s Service Representatives are available. These highly 
trained and experienced pipeline engineers assist you 
from the planning stage, where the exact coating meet 
specific needs determined, right through the mill and 
pipeline site where Barrett coal-tar enamels are applied. 


That’s why pays specify Barrett. You get the best 
protective coatings possible, plus expertly supervised 
application. 


Listed here are definite advantages Barrett Water- 
works Enamel: 


VISIT 
BOOTH 30-31 
CONVENTION 


Rigid quality control 
Prevents tuberculation and incrustation interior pipe 
surfaces 


Effectively protects external pipe surfaces against 
corrosion 


High ductility and flexibility, high resistance soil 
stresses 

Unusual tenacity 

Effective under all kinds climatic conditions and 
topography 

Quick service 

Wide availability 

High dielectric properties 

Impermeable moisture, non-absorptive, non-porous 


Barrett Division, Allied Chemical Dye Corp., Rector 


St., New York Canada: The Barrett 
Company, Ltd., 5551 St. Hubert St., Montreal. 


BARRETT PROTECTIVE COATINGS 


*Reg. Pat. Off. 
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Diatomite Filters, used for filtering oil 
from contaminated water among other 
things are described bulletin titled 
Diatomite Filters available from Gen- 
eral Filter Company, 923 Second St., 
Ames, 


Globe Stainless Steel Tubes are de- 
scribed bulletin that name avail- 
able from Globe Steel Tubes Co., Mil- 
waukee 46, Wis. 


Electro-Pneumatic Tube Rolling 
Control that combines advantages air 
operation with precise electrical control 
available from Crane Packing Co., 
1800 Cuyler Ave., Chicago 13, Ill. The 
device can roll tubes inches 
bility distortion, fracture cold work 
crystallization. 

Alcoa Aluminum Corrugated Industrial 
Roofing and Siding, AIA File No. 12C, 
bulletin describing the physical char- 
acteristics aluminum corrugated 
sheeting and illustrating recommended 
application methods available re- 
quest from Alcoa, 804 Alcoa Bldg., 
Pittsburgh 19, Pa. 

Cyclonaire, portable fume washer, 
described and illustrated bulletin 
available from Kenneth Bullock, The 
Stoneware Company, Process 
Equipment Div., Akron Ohio. The 
units may used singly 
and are protected against corrosion 
Tygoflex plastic. High washing efficiency 
from the company’s Intalox Saddle 
Packing 

Cast High Alloys, reprint technical 
article Shoefer, executive vice- 
president, Alloy Casting Institute 
now available from The Cooper Alloy 


Foundry Co., Hillside, Cast corro- 
sion resistant alloys are discussed. Tables 
mechanical and physical properties 
are included and chemical composition 
ranges for heat and corrosion resistant 
castings covered. 

Harvey 66S, high strength, low cost 
aluminum alloy with corrosion resistance 
similar 61S, far greater than that 
24S and 14S has been developed 
Harvey Aluminum Torrance, Cal. 

Resin Cement mortar developed 
Atlas Mineral Products Company, 
Mertztown, Pa. which can applied 
vertical and ceiling joints without diffi- 
culty has superior resistance alkalies, 
acids, solvents and salts temperatures 

Lunn Laminates, Inc., Huntington Sta- 
tion, and Ashtabula, Ohio has 
signed prime contract with Chevrolet 
Division General Motors make re- 
inforced plastic body parts for Chevro- 
let’s Corvette, new high-horsepower, 
numbers. 

Comparative Corrosion resistance 
stainless tubing and pipe tabulated 
folder available from Tubular Prod- 
ucts Div., Babcock Wilcox Co., Beaver 
Falls, Pa. Bulletin TDC 160 presents 
data six widely used stainless tubing 
steels and several hundred corrosive 
media various temperatures and con- 
centrations. 

Precipitron electrostatic air cleaners de- 
signed for integration home ventilat- 
ing and heating systems are available 
from Westinghouse Flectric Corp., 401 
Liberty Ave., Box 2278, Pittsburgh 30, 
Pa. The unit, which can at- 


igh temperature applications 


USED IN: 


Pre-Heaters 


Reactor Tubes 


Heat Exchangers 
Transportation Equipment 
Salt Water Lines 


Also available from Barrows: Ceramic coated stainless 
steel and inconel tubes for external temperatures and 
contamination petro-chemical processes. 


even against tobacco smoke and handles 
from 1000 1200 cubic feet 
minute. Water and drain line 
tions for removing accumulated dust are 
available. 

Guide Improved Packaging 
Bakelite, new bulletin materials use. 
ful packaging all kinds materials 
available request from Bakelite 
Division Union Carbide and Carbon 
East 42nd St., New York 17, 

Harper Co. has moved its New 
square-foot building 225 Hoyt Ave, 
Mamaroneck, 

Erchlor 1900, synthetic rubber 
designed for surfaces standard 
chlorinated rubber finishes not have 
satisfactory life has been developed 
Earl Paint Corp., 240 St, 
faces paper mills and for outside sery- 
ice traction machinery, incorporates 
chemical resistant plasticizers 
thetic resins. Manufacturers report 
dries non-flammable finish 
application brush spray. 


Camac Hose Valves, with 
design intended prevent hose damage, 
will give complete shut-off against pres- 
sures 100 psi. They are constructed 
aluminum and bronze and made 
sizes suitable for hoses from one 


inches Carl Buck and Associates, 


Elgiloy, developed Elgin National 
Watch Co., Abrasives Div., Elgin, Ill. 
for watch springs, but suitable for 
wide variety other springing and 
product applications now available for 
general industrial use. Manufacturers say 
the alloy highly resistant corrosion 
and fatigue, highly elastic, has high ten- 
sile strength and can soldered, 
welded, brazed, punched formed. 
chining best when done carbide- 
tipped tools. series 50-hour labora- 
tory tests comparing the alloy with 
and 17% Chrome steels 
tures from 254 degrees num- 
ber acids and alkalis various 
corrosion resistance the other two 
materials all but few instances. 

Borolite Corp., Niagara Falls, will 
expand its activities consequence 
high temperature boride field Firth 
Sterling, Inc., American Electro 
Corp., and the Corborundum 
The company will pursue and 
development metal borides for 
tary and industrial uses which formerly 
was individually under way the three 
companies concerned. Borides, carbides 
and aluminides show promise 
standing operating temperatures 
from 1600 2000 degrees 
nozzles and intermediate applications. 


(Continued Page 14) 
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Don’t let your pipeline get 


Tuberculated pipe only one many hazards which 
drastically reduce pipeline efficiency. You can avoid this 
condition responsible for capacity losses specifying 
Barrett Waterworks Enamel for pipeline operations. 


You benefit two distinct ways. First, Barrett Water- 
works Enamel the highest quality, meeting all 
A.W.W.A. standards. Second, whenever and wherever 
Barrett Waterworks Enamel used, the services Bar- 
rett’s Service Representatives are available. These highly 
trained and experienced pipeline engineers assist you 
from the planning stage, where the exact coating meet 
specific needs determined, right through the mill and 
pipeline site where Barrett coal-tar enamels are applied. 


That’s why pays specify Barrett. You get the best 
protective coatings possible, plus expertly supervised 
application. 


Listed here are definite advantages Barrett Water- 
works Enamel: 


VISIT 
BOOTH 30-31 
CONVENTION 


Rigid quality control 
Prevents tuberculation and incrustation interior pipe 
surfaces 


Effectively protects external pipe surfaces against 
corrosion 


High ductility and flexibility, high resistance soil 
stresses 


Unusual tenacity 

Effective under all kinds climatic conditions and 
topography 

Quick service 

Wide availability 

High dielectric properties 

Impermeable moisture, non-absorptive, non-porous 


Barrett Division, Allied Chemical Dye Corp., Rector 


St., New York Canada: The Barrett 


Company, Ltd., 5551 St. Hubert St., Montreal. 


BARRETT PROTECTIVE COATINGS 


#*Reg. U.S. Pat. Off. 
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NEW PRODUCTS 


(Continued From Page 12) 


Disposable neoprene impregnated paper 
work caps developed Pont 
Nemours Co., Inc. for use one 
its chemical plants are now available 
from Record Co., 3301 Arch 
St., Philadelphia Pa. The caps are 
waterproof, flame retardent and not 
collect dust readily cloth caps. 

Santolene fuel oil additive manu- 
factured Monsanto Chemical Co., 
Organic Chemicals Div., St. Louis 
Mo. described 4-page folder, 
Monsanto Technical Bulletin 0-87. The 
additive, besides inhibiting progressive 
polymerization unstable elements 
fuel oil, substantially reduces deposition 
sludge burner parts and effec- 
tive rust inhibition largely eliminates en- 
trained rust the fuel oil burner. also 
protects handling and storage equipment 
from rusting due occluded dis- 
solved water the fuel condensa- 
tion tanks. Insoluble water, 
not subject depletion extraction 
reaction with water. 

Magnafacts, periodical issued 
Magnaflux Corp., 7300 West Lawrence 
Ave., Chicago 31, describes and illus- 
trates the non-destructive testing devices 
made the company. 

Spee-Flo Company, 720 Polk Ave., 
Houston, Texas, has developed Power- 
fueled for viscous materials. The Power- 


CATHODIC 


PROTECTION 


SURVEYS 
DESIGNS 
INSTALLATION 
MATERIALS 


engineer and install magnesium 
anode and rectifier installations. 
handle standard materials—rectifiers, 
anodes, instruments and insulation 
materials. 


Assured protection for pipe lines, off- 
shore platforms, refinery and gasoline 
plant lines, municipal systems, barges. 


Everything 
for 
Anything 
CALL WIRE 
CORROSION 


RECTIFYING CO. 
1506 Zora St., Houston 


Phone VAlentine 7522 


mastic 600-CX, with explosion proof 
construction, designed operate 
average fluid pressure about 600 
psi, plus added safety factor. Volumes 
100 gph may handled. Heavy 
asphaltum and mastics after heating 
the unit may sprayed efficiently 
cold weather. Savings air pressure 
and greatly improved application are 
claimed. 
Viscometran, instrument which con- 
tinuously records viscosities materials 
process available from Brookfield 
Engineering Stoughton, 
Mass. handles wide variety 
materials. 

Unichrome Bright Nickel process 
available now the United States plat- 
ing industry. Manufacturers report 
provides superior base for chromium 
plating, and more efficient than other 
nickel solutions and gives brilliant 
coating providing good protection 
the basis metal against corrosion. Uni- 
chrome, Inc., 100 East 42nd St., New 
York 17, will supply additional 
information request. 


Metal-Ceramic LT-1 thermocouple wells 
are resistant air oxidation and com- 
bustion gases high temperature, 
well attack from molten steel and 
slag, reports The Bristol Co., Waterbury 
20, 

Donegal DC-50, hardenable cast stain- 
less steel with essentially the same char- 
acteristics Armco 17-4 hardenable 
stainless alloy previously available 
wrought form only being produced 
Donegal Manufacturing Co., Marietta, 

Bassons Industries Corp., 1432 West 
Farms Road, Bronx 60, has de- 
veloped portable units which make pos- 
sible on-the-site fabrication glass 
laminated polyester pipes, containers 
and other hollow forms. Raw material 
and apparatus for centrifugally casting 
the shapes are taken the site 
trailers. Pipe diameters from 
inches more can produced economi- 
cally, manufacturers say. 


Dickey Clay Manufacturing Co., 
opened December its $2,600,000 clay 
sewer pipe plant 5721 First St., Meri- 
dian, Miss. The plant makes pipe from 
inches diameter, vitrified wall 
coping, flue lining, drain tile and other 
clay products. 

Glass-Based enamel 
Battelle Memorial Institute, Colum- 
bus, Ohio and Barrows Porcelain Enamel 
Co., Cincinnati, Ohio has materially ex- 
tended the life iron and steel equip- 
ment exposed hot liquids, gases and 
corrosive chemicals temperatures 
1400 degrees Service life iron 
steel pipes was markedly increased 
tests involving molten aluminum. 


Molded Tefion are being made 

Sparta Heat Treat Company’s Plas- 

tic Division, East Sparta, Ohio. Inquiries 

sizes and specifications are invited. 


APM (aluminum powder metallurgy) 
metal being rolled sheets Alcoa. 
Application the sheet for heat shields 
and other high temperature applications 
predicted. Air valves from APM ex- 


trusions are operating 
700 degrees jet engine compressors 


Gordon and Doremus and 
Richey, all Cathodic Protection Sery. 
ice, Houston participated 
show December Houston. The 
minute show was devoted explana. 
tion and demonstration some the 
aspects equipment used 
protection. The show one series 
sponsored the Houston Section 
the American Chemical Society. 

Vapor and Weather Barriers for Loy 
Temperature Insulation, illustrated 
80-page book shows the technique 
applying vapor seal over thermal in- 
the Insul-Mastic Corp. America, 
1141 Oliver Bldg., Pittsburgh 22, Pa. 


Binks AO-120 Extractor traps oil, water, 
rust and other foreign particles air 
lines and prevents them from reaching 
spray guns. 
Dynapump, made stainless 
Fostoria Pressed Steel Corp., Fostoria, 
Ohio, designed for fresh closed 
water circulating systems. has 
shaft seal motor bearings requiring 
service. 

Harvey Aluminum, Torrance, Calii., has 
announced the perfection hot 
trusion alloy steel shapes. The firm 
using the process make paris for 
fighter aircraft. The process was made 
perior die material and perfection 
more effective lubricant protect dies 
surfaces from the 
trusion saves money eliminating ex- 
pensive machine milling and savings 
materials and time manufacture. 


Lapel Pins 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 


and deep blue enamel back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


For Association Members Only 


$10 


Address Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 
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PERSONALS 


Meany has been appointed vice- 
president Smith Engineering 
Inc., Ardmore, Pa. 


Bigelow, vice-president and 
director Stone and Webster Engi- 
neering Corp. retired December after 
more than years service. Floyd 
took over management the company’s 
San Francisco office and Sheets 
the Angeles office January Mr. 
Sheets also was named general super- 
intendent the company’s Western 
Earle Channer has been named gen- 
sales manager the Harper 
Harper 
Giles, Jr. has been appointed 
research fellow the Porcelain Enamel 
Institute the National Bureau 


Robert Beck been elected presi- 
dent Apex Smelting Company, Chi- 

cago, 
Robert Moore has been elected vice 
president—sales Pittsburgs Coke and 
Chemical Co., Pittsburgh. has been 
with the company since 1942 and has 
been manager—sales for the last 
seven years. 

Lance Cooper London, chairman 
the Mond Nickel Co., Ltd. has been 
elected vice-president the Interna- 
tional Nickel Co. Canada, Ltd. 

Schaefer, head the engineering 
The Hinchman Corp., 
Detroit, has been appointed secretary 
the company. 


Paul Cecil, engineer charge re- 

and development for Seaporcel 

Enamels, Inc. has been elected president 

the Eastern Enamelers Club. 

Roy Davis has been appointed sales 

manager, Paints and Emulsions Dept., 

The Philip Carey Mfg. Co., Cincinnati. 

Thomas Vance has been named sales 

for Southern California, 

Nevada and Arizona Dresser Manu- 

facturing Division, Bradford, Pa. 

will have headquarters Los Angeles. 

Bart Dickey has been appointed Proc- 

ess Development Engineer the pro- 

duction department Acheson Colloids 

Port Huron, 


Drive, Pittsburgh has been named con- 
sultant for the Rockwell Manufacturing 
Company meter and valve division. 
sales. 
Henry Adams joined the 
Protective Coatings Division Metal- 
weld sales engineer. 

Lovendahl has been appointed 
Manager the Philadelphia area office 
Combustion Control Corp., Boston, 
Fail lure Safeguards. 
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you pump these 
corrosives... 


Get months service with 


CHEMPRO TEFLON PACKINGS 


your pumps and valves handle highly corrosive industrial 
CHEMPRO TEFLON PACKINGS will drastically cut 
packing replacement and maintenance costs. CHEMPRO Pack- 
ings last for many months under corrosive conditions which make 
ordinary packings useless days even hours. They stop leakage 
providing tight seal only slight gland pressure, and their 
very low coefficient friction often makes lubrication unnecessary. 


TEFLON* PLASTIC STUFFING 
BOX PACKING 


Ideal for either centrifugal reciprocating 
pumps operating speeds 3600 R.P.M. han- 
dling corrosives temperatures from -118° 
525° Style No. 101 composed 94% shredded 
Teflon and chemically inert graphite friction 
reducer. Style No. 201 same No. 101 except that 
mica used friction reducer. Both styles made 
fit every size stuffing box standard process 
equipment. 


TEFLON V-TYPE PACKINGS 


For reciprocating pumps and hand, air and 
motor operated valves handling corrosive mate- 
rials. Lips very sensitive pressure rings expand 
proportionately increased operating pressure 
thereby preventing leakage. Suitable for tempera- 
tures from -150° 550° Unsuitable for cen- 
trifugal rotary pumps. Supplied bulk 
complete sets fit specific stuffing boxes. 


Chemical Power Products engineers are packing and gasket special- 
ists with complete fabricating facilities meet your specific require- 
ments. Write for our complete Teflon Packing and Gasket Catalog. 


*du Pont Trademark 


The Original Fabricators Teflon Packings and Gaskets 


tary 


CORROSION 


Small gauge alloy tubing 


Linings and coatings for pipe 


Corrosion-resistant plumbing 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


Magazine Exclusively for 


the Corrosion Market 


Read over 4700 NACE members 
and 1300 non-members 
ALL interested corrosion 


are few the many kinds materials and 
applications that interest readers CORROSION maga- 
zine. you are developing selling product with anti- 
corrosion applications you will find better audience 
than CORROSION’S 6000 monthly readers. 


There are two pages editorial material for each page 
advertising CORROSION. Most the editorial 
material CORROSION has long-time reference value, 
giving equally long life for your advertising. modest 
cost you can make your products, processes services 
known CORROSION readers seven out ten whom 
have some influence purchases. 


Write for copies media sheets below 
which tell you how many readers CORROSION 
has, where they are and what they do. 

Media 

Sheet 

Number 

Corrosion Readership the 
Chemical Industry 


Corrosion Readership the Gas 
Industry 


Corrosion Readership the Pe- 
troleum Industry 

Corrosion Readers Interested 
Water Supply 

Corrosion Readership Interested 
Coatings 

National Industrial Advertisers’ 
Association Outline, 1953. 


Nature and Importance Work 
Done Corrosion Readers 


Houston Texas 


Now Our Tenth Year Uninterrupted Progress 
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WHITNEY, JR. 


Few present May 1946 when 
for the Second Annual 
NACE Conference and_ Exhibition 
opened Kansas City’s Municipal Audi- 
would have predicted what will 
place the association’s Tenth 
Annual Conference and Exhibition open- 
ing next March 15. Who then could 
have foreseen that the number at- 
the 1954 Conference would 
three times the number active 
members 1946? Who would 
have predicted exhibition the size 
the 1954 exhibition the schedule 
technical committee metings extend- 
ing from Monday through Friday? 

The Kansas City 1946 
cluded papers two days tech- 
nical sessions. The first day the ses- 
sion was devoted principally associa- 
tion business and meetings stand- 
ing committees. Two papers general 
nature were given during the afternoon 
the first day. 

Officers the 1946 meeting were 
Brannon, president (now 

Was vice-president and Mudd, 
treasurer. Names directors are all 
because, with few exceptions 
have continued active associa- 
affairs since. the directors 
Olson, Guy Corfield, Robert 
Pope, alter Rogers, Lyle Shep- 
on, George McComb, and 
1. aQue. 

Registration the 1946 meeting was 

over 500. 


There were booths the exhibition. 


More Than Size Changed 


progress since that meeting 
emphasized not only differences 
size and volume, but also the 


Technical Program Committee, 
Tenth Annual NACE Conference and Exhibition. 


MURREY 
Exhibits Chairman, Tenth Annnual NACE 
Conference and Exhibition. 


City Conference Milestone 


Progress NACE, 


Plans Indicate 


fact the technical interests the as- 
sociation’s expanded membership have 
developed much more complex pro- 
gram. Added emphasis high tem- 
peratures, chemicals and economic 
considerations evidence progress 
thinking corrosion matters. Techni- 
cal committee meetings will include 
wide variety subject matter, much 
particularized from the broad inquiries 
first engaging the attention the as- 
sociation’s members. 

One the principal achievements 
the 1946 meeting, session presided 
over LaQue, was the first 
steps leading development the 
Inter Society Corrosion Committee. This 
group, now numbering representatives 
from technical and trade organiza- 
tions, working toward the fuller and 
quicker exchange information cor- 
rosion problems among its members 
duplicated effort will avoided. 

More than two months the associa- 
tion’s tenth year will have passed 
the time the Kansas City 1954 confer- 
ence opens. confidently expected 
that the association’s membership 
that time will number excess 4600. 


NACE Annual General 
Business Meeting Set 


The annual general business meeting 
the National Association Corro- 
sion Engineers will held from 
Kansas City Auditorium Little Theater. 
this meeting usually are presented 
the reports the standing committees 
and statements the officers the 
association their activities during the 
year. 


Technical Sessions, 
Committee Meetings, 
Big Exhibition Set 


Forty-one technical papers sym- 
posia, two round table sessions, group 
discussions, educational lectures and 
other features comprise 
program arranged for presentation 
Kansas City March 15-19. All technical 
sessions, including committee meetings, 
with possible few exceptions, will 
held Kansas City Municipal Audi- 

The technical program, which with 
the committee meetings forms 
the meat the 5-day conference, was 
arranged under direction 
Whitney, Monsanto Chemical Com- 
pany, St. Louis, chairman and 
Bilhartz, Atlantic Refining Co., Dallas, 
co-chairman. Schmidt, The Dow 
Chemical Company, Midland Mich, has 
been active arranging the schedule 
technical committee meetings. 

Harry Phipps, Socony-Vacuum 
Oil Co., Inc., Wichita, Kan. general 
chairman the conference. Mur- 
rey, Midwestern Engine Equipment 
Co., Tulsa, Okla. exhibits chiarman. 
Keane, Great Lakes Pipe Line Co., 
Kansas City, Mo. local arrangements 
committee chairman. 


Technical Committee Meetings 

The association’s technical commit- 
tees will meet all day Monday, March 
15, opening day the conference. 
Usually additional meetings continua- 
tions meetings are held during the 
remainder the week. The meetings 
the technical committees will espe- 
cially important this year because the 
reorganization scheduled effective 
with the end the conference whereby 
the arrangement of the various groups is 
changed. 

The association’s standing commit- 
tees usually meet during the week 
the conference and the executive com- 
mittee board directors has two 
sessions, one the Sunday preceding 
the opening day the meeting and the 
second the last day the meetings. 


Exhibition Extensive 

The list exhibitors indicates that 
extensive variety corrosion control 
materials and processes will view. 
Not only the exhibition expected 
larger than any previously held 
the association, but the present indica- 
tions are that the information made 
Morning technical sessions close 11:30 
and evening sessions open the 
interval between being 
visiting the exhibition. 

Serious attention exhibits reg- 
istrants NACE conferences has been 
reported exhibitors. There every 
reason believe 1954 
have the same experience. 

Round Table Sessions 

The Corrosion Problems and 
Pipe Line and Underground Corrosion 
round tables are expected draw their 
usual interested audiences. ses- 
sions give registrants opportunity 


(Continued Page 22) 
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Corrosion Principles Symposium 


Fontana 


About the Authors 


FRANKLIN BECK—Assistant Director the 
Corrosion Research Laboratories The Ohio 
State University, Engineering Experiment Sta- 
tion, Dr. Beck received his Metallurgical 
Engineering from the Pennsylvania State College 
and did his graduate work for and PhD 
Metallurgy the Ohio State University 
under the supervision Prof. Fontana. 
His graduate work was concerned with corro- 
sion and passivation studies 18-8 stainless 
Nemours Company for two years before enter- 
ing the Graduate School Ohio State. 


MARS FONTANA—Professor and chairman, 
Department Metallurgy and Director the 
Corrosion Research Laboratory The Ohio 
contributor technical material corrosion, 
editor corrosion section technical 
magazine, consultant corrosion matters 
and otherwise active corrosion mitigation 
work besides being demand instructor 
corrosion courses. past president 
the National Association Corrosion Engi- 
neers and member many other technical 


HUGH GODARD—Since 1945 when joined 
Aluminium Laboratories, Ltd., Kingston, Ont., 
his main interest has been research the 
corrosion behavior aluminum, which 
has published several papers. Active tech- 
nical committees corrosion Canada and 
the United States, presently chairman 
the Inter Society Corrosion Committee, and 
member the board directors the Na- 
tional Association Corrosion Engineers. 
was active the recent formation NACE’s 
Canadian Regional Division and immediate 
past chairman the Gordon Research Confer- 
ence Corrosion the American Association 
for the Advancement Science. holds 
PhD industrial and cellulose chemistry from 
University and master’s degree 
chemical engineering from the University 
British Columbia. Before joining Aluminium 
Laboratories, Ltd., worked industrial 
chemist the fields wood pulp, copper, 
gold mining and explosives. 


HARWOOD—Head the Metallurgy 
Branch the Office Naval Research, Navy 
Dept., Washington, C., chairman 
the Subcommittee Corrosion Definitions and 
Terminology the Inter Society Corrosion Com- 
mittee, member the National Association 
Corrosion Engineers’ editorial review sub- 
committee and several other professional 
societies. holds from the College 
the City New York and from Uni- 
versity Maryland. With the navy since 1941, 
has been with the Office Naval Research 
since 1946. 


Priest Williams 


DAVID PRIEST—Now associated with the 
Research Laboratory the Pfaudler Co., Roch- 
ester, Y., was Research Associate the 
Ohio State University Research Foundation 
specializing corrosion research for two years 
beginning 1951 while completing require- 
ments for his PhD. native Ohio, at- 
tended Otterbein College, Westerville, Ohio, 
and State University, receiving Bachelor 
Engineering and Master 
Science degrees from that school. 


ROBERT WILLIAMS—He has been with 
the Chemical Metallurgy Division, Aluminum 
Research Laboratories, Aluminum Company 
America, since 1949. His work associated 
with fundamental research electrochemical 
mechanisms corrosion processes. 
His undergraduate work was done University 
Utah and University Oregon and his PhD 
was obtained from University Oregon. 


Stress Corrosion 
Topic Three Papers 
Principles Session 


Principles involved the phenomenon 
stress corrosion will explained and 
illustrated the three items 
Corrosion Principles Symposium 
Kansas City the second day the 
Tenth Annual NACE Conference. Two 
the items are sound films, both re- 
cently completed. 

tories, Ltd., Kingston, Ont. and 
May, The International Nickel Co., Inc., 
New York are respectively chairman 
and co-chairman the symposium, 

First item the program paper 
Dr. Godard and Harwood 
the Office Naval 
“Some Remarks Stress Corrosion 
Testing.” The films are 
Stress Corrosion Cracking Revealed 
Cinema photography, produced the 
Chemical Metallurgy Division, Alumi- 


CORROSION ENGINEERS 


num Research Laboratories, 
Company America; and Study 
Stress Corrosion, produced under 
technical direction -Priest, The 
Pfaudler Co., Rochester, with 
technical advisors Beck and 
Fontana Ohio State University, 
Abstract 


Some Remarks Stress 
Harwood. 

brief introduction the subjects 
cracking and the purpose 
tory stress corrosion testing 
General testing principles 
marized and the more commonly 
jigs are illustrated, with emphasis 
the Loose 
portable jig. Experience the authors 
with this and with 
strain jig described. 
techniques and the interpretation re. 
sults presented. 


Abstract 


Factors Stress Corrosion Cracking 
Revealed Cinemaphotography. 
film showing the creation 
corrosion cracks shown. 

Williams. 


Abstract 


Study Stress Corrosion. 

The motion picture illustrates the 
fect seat treatment and cathodic pro- 
tection the stress corrosion 
magnesium—6% 
solution temperature. The 
photography was done and 
diameters magnification and the action 
“stop-motion” photography employed. 
ular stress corrosion cracking shown 
result from furnace cooling the 
alloy, while transgranular 
rosion cracking results upon quenching 
from the solution temperature. 

Large grained specimens 
ameters showed much local plastic 
formation 
stress corrosion. This deformation 
seen “shock wave” propagated 
advance the tip the crack. 
cracks 
also shown. Transgranular cracking 
shown take place parallel 
lines and therefore along the basal plat 
the alloy. 


cathodic 
successfully stops 
cracking. Stopping the 
crack application and removal 
cathodic protection pictured, 
mation sequence illustrates 
cathodic protection. 


Technical Committees 


Reorganized 


activity the NACE 
technical committees during the 
City 10th Annual Conference and 
hibition will planning the reorg 
tion the groups into six sub- 
divisions instead the currently 
isting. every instance existing 
mittees will remain the 
for changes title and position the 
committee structure, 
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speeds application 
lowers construction cost 
controls corrosion 


field welded joints mill wrapped pipelines, Johns- 
Manville Trantex Tape provides economical and 
practical way control corrosion such critical points. 


Trantex durable plastic tape that sticks contact— 
bonds tightly the pipe. heat heavy equipment 
needed its application—it easily applied hand 
simple hand-operated devices. Many users find that Tran- 
Tape overcomes the problem getting uniform 
lowers job costs both small and large diameter under- 
ground pipelines. For welded field joints for repairing 
damage enamel, Trantex provides convenient coating 


against corrosion. 


J-M Asbestos Pipeline Felt—used successfully for over 
protect enamel coating: against all types soil 
used also outer wrap shield 
protect Trantex rocky areas. 


For further information about Trantex Tape and J-M 
Asbestos Pipeline Felt, write Special Industries Depart- 
Johns-Manville, Box 60, New York 16, 
199 Bay Street, Toronto Ontario. 


JOUNS MANVILLE 


PRODUCTS 


Johns-Manville TRANTEX 


PROPERTIES TRANTEX TAPE 


Dielectric Strength 
per mil thickness, 
Approx. 


Insulation Resistance, 
greater than 
(ASTM-D-257-49) 


Temperature Limit 


Adhesion 
per inch width 


Tensile strength 
Ibs. per inch 


Elongation Break 


1,000 


1,000 


100,000 


megohms 


100,000 
megohms 


200 200 


250% 300% 


“Trantex” black polyvinyl tape. available 


two thicknesses— 


*V-10 mil tape for average conditions, and 
mil thickness for use where more rugged 
coating specified, such repair enamel coatings. 


PROTECTS PIPELINES AGAINST CORROSION 


ruary, 1954 TENTH ANNUAL CONFERENCE AND EXHIBITION SECTION 
| 
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Nondestructive Testing Symposium 


Price 


About the Authors 


GEORGE DEHN—Now Southwestern Ter- 
ritory Branch Manager for Magnaflux Corp., 
with headquarters Dallas, joined Magna- 
flux 1940 Chicago. After some time 
the research and engineering department 
spent several years the New York territory 
where helped develop his company’s first 
production inspection technique jet engines. 
Since coming Dallas 1946 most his time 
has been spent developing technique and ap- 
plying methods nondestructive testing 
petroleum production, refining and transporta- 
tion equipment. graduated from James 
Milliken University, Decatur, with degree 
several papers and member number 
technical societies, including NACE. 


DWIGHT EVANS—He established Engineer- 
ing Test Services, Inc., Tulsa early 1950. 
This company engaged ultrasonic testing, 
equipment sales and experimental stress anal- 
ysis. holds BSEE (1938) from University 
Kansas. After employment the Engineer- 
ing Test Division Phillips Petroleum Co., 
Bartlesville, after graduation, spent three 
years the navy radar officer and returned 
Phillips. 1948 joined Branson Instru- 
ments, Inc., Stamford, Conn., and left them 
April, 1950, form his own company. 


HEADRICK—Borger District Supervisor, 
Test Division, Engineering Dept., Phillips Petro- 
leum Company, has worked plant design, 
concrete problems, material examination and 
field inspection. holds civil engi- 
neering from University Kansas, 1939. 


PRANGE—Since 1941 has been work- 
ing metallurgical and corrosion problems 
encountered the refining oil and manu- 
facture petrochemicals the Test Division, 
Engineering Department, Phillips Petroleum 
Company, Bartlesville, Okla. received 
chemical engineering from Purdue University 
1940 and metallurgical engineer- 
ing 1941 and joined Phillips after graduation. 


Schmidt 


Warren 


ROBERT PRICE—Since September, 1951, 

has been member the Materials Engineer- 

ing Service Dow Chemical Company, Mid- 

land, Mich, was graduated from University 
Michigan 1951 with BSME. 


SCHMIDT—For years has been 
working metallurgical and corrosion prob- 
lems the Midland, Mich., plant the Dow 
Chemical Company. With and 
chemical engineering from Michigan State Col- 
lege (1923 and 1925) was employed the 
laboratory the Jackson Steel Products Divi- 
sion, General Motors Corp., until For 
the next two years was associated with the 
Chromium Plating Corporation, after which, 
1931, joined Dow. currently supervisor 
Materials Engineering Department. 
Mr. Schmidt chairman the NACE Tech- 
nical Practices Committee, active technical 
committee work and other phases the 
AWS, ASM and The Electrochemical Society. 


WILLIAM WARREN—He has been with the 
Mechanical and Electrical Engineering Depart- 
ment the Emeryville Research Center 
Company since August, 
from University Santa Clara and 
and PhD electrical engineering from Uni- 
electrical engineering, test engineer with Gen- 
eral Electric Company, Schenectady, 
development engineer with Hewlett-Packard, 
Palo Alto, Cal., and has done private consulting 
work, 


NBS Computer Now 
Operating Hours Daily 


The National Bureau Standards 
Western Automatic Computer, labeled 
“SWAC,” now being operated 
hours day, five days week solve 
wide range complex 
physics, engineering, mathematics, sta- 
tistics and meteorology. 


Chemical, Marine, 
Oil Industries Are 
Covered Papers 


Besides surveying the use nop. 
chemical, marine and petroleum 
tries, the five papers the 
structive Testing Symposium 
data the Probolog and the 
testing for corrosion cracking 
nondestructive means. Techniques 
testing the soundness thickness 
structural materials from one side hay 
developed rapidly the 
years. These tests have been 
the added corrosiveness, 
tures and pressures which 
modern industrial processes. 
tion the vital safety information thes 
tests provide, they also permit 
uation possible product 
tion and check the effectiveness 
control measures. 

The five papers presented are 


Abstract 


Non-Destructive 
ment the Marine Industry. 
Dwight Evans. 

many Type M-2 oil tankers built dur 

ing war years and many older ves 
sels has reached serious proportions 

Complete thickness surveys 

bulkhead and hull plates means 

called the Audigage have been 

the cost drilling and measuring 

Readings obtained with 
ment are approved the American 
Bureau Shipping provided the locd 
and ability the engineer making the 
survey, Accuracies required 
with sound equipment are the ordet 
plus minus 0.005-inch, and 
one shipping company has proved 
urements drilling and calipering 
not made with equivalent 
accuracy. 


Abstract 

Probolog, Application Eddy 
rent Techniques 
Testing. Warren William. 
brief description the methods 
for field inspection equipment 
given. Experience with these 
discussed and ultrasonic and gammi 
radiation methods are considered from 
the standpoint thickness 
tion are considered. 


Abstract 


Non-Destructive Testing the 
Price. 


Abstract 
Probolog, Application Eddy 
rent Techniques 
Testing. William Warren. 
physical picture eddy currents 
their effects the parent 
field reviewed. Basic configuration 
the Probolog probe and its 
relation the eddy current paths 
tubing under test are considered. 
action detecting corrosion 
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Join corrosion-resistant 
Tenite plastic pipe 
indus. 
Non-De 
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ve 
Whether you are making pipe, 
Tenite Butyrate fittings save time, effort, 
Ta: 
and money. install them you need only 
saw, paintbrush, and solvent cement. 
eval Simply cut the pipe, apply solvent 
eness with paintbrush, slip the fitting the 
joint This fast procedure 
eliminates thread-cutting and the necessity 
for lugging clumsy, heavy tools around 
the job. Alignment neater, easier 
achieve. Moreover, the finished joint has the 
the finished joint has 
same toughness and exceptional corrosion 
resistance the Tenite pipe itself. 
means 
now available from various manufacturers. 
Use the coupon below write for 
list sources and further information 
nerical 
the about the advantages using Tenite 
Butyrate pipe and fittings. 
1 surveys 
EASTMAN CHEMICAL PRODUCTS, INC. 
Subsidiary Eastman Kodak Company 
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ANNUAL CONFERENCE AND EXHIBITION 
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Cost Corrosion Symposium 


Alquist 


About the Authors 


ALQUIST—Research Chemist, Organic 
Research Division, the Dow Chemical Company, 
Midland, Mich, Dr. Alquist, formerly chairman 
the NACE Editorial Review Sub-Committee, 
chairman the NACE Technical Practices 
Committee Annual Losses Due Corro- 
sion. Long active investigation corrosion 
problems, holds PhD from Purdue and 
has been instructor several universities. 
has contributed many articles technical 
journals and member several scientific 
organizations. 


LARRABEE—Research Associate the 
Research Laboratory, United States Steel Cor- 
Maine. His corrosion work extends over more 
than years and covers inquiries into the 
corrosion resistance low alloy steels, among 
other things. frequent contributor tech- 
nical material corrosion, director 
the National Association Corrosion Engi- 
neers, having been member since 


AARON WACHTER—Manager the Corrosion 
Department Shell Development Company, 
Emeryville, Cal., Dr. Wachter has been vice- 
president NACE during the past year. 
was member the NACE board directors 
before his election the vice-presidency. 
has been active organizing new subdivisions 
NACE the Pacific Coast, the affairs 
several the association’s technical prac- 
tices committees and has been chairman 
the 1950 Conference Technical Program Com- 
mittee and several symposia presented 
NACE national meetings. 


Economic Aspects 
Corrosion Control Are 


Considered Papers 


The economic aspects corrosion 
losses and control measures are con- 
sidered three papers given 
the Cost Corrosion Symposium. 
Alquist, The Dow Chemical Co., 
Midland, Mich. and Uhlig, 
Massachusetts Institute Technology 
are chairman and 
tively. 

Some hopeful signs that the use 
materials designed give the lowest 
overall cost per year growing are 
seen one author. Another paper ex- 
plains how one company approached 
the problem reducing its $20,000,000 
annual corrosion loss. The third paper 
deals with the seldom-explored topic 
business costs corrosion. 


Larrabee 


Wachter 


Abstract 
Cost Corrosion the Chemical In- 

Estimating the yearly corrosion loss 
one chemical company corrosion 
$20,000,000, the author enumerates 
the several avenues adopted efforts 
reduce it. The techniques include all 
types protective coatings, inhibitors, 
cathodic protection, corrosion-resistant 
metals and alloys and non-metallic sub- 
stitutes and dehumidifying, dehydrat- 
ing and deaerating practices. 


Abstract 
Lessen Atmospheric Corrosion Costs 
Larrabee. 
The author estimates the annual loss 
resulting from atmospheric corrosion 
about Data are pre- 
sented showing how losses 
decreased markedly applying results 
testing programs, Rack 
test data are used. The author finds 
the use materials giving the lowest 
over-all cost per year increasing. 


Relation Corrosion Business Costs. 
Aaron Wachter. 


Chemical, Marine 
(Continued From Page 20) 


sponding simulated effects the 
tubing. These voltages appear the de- 
tector diagonals the Wheatstone 
bridge which the probe part and 
are amplified, detected and recorded 
circuit permit some adjustment for ac- 
commodating the voltages various non- 
magnetic materials. 

Some special applications the Pro- 


bolog principle other non-destruc- 
tive testing operations 
briefly. 


Abstract 


Non-Destructive Testing the Petro- 
leum Industry. Prange and 
Headrick. 

leum industry starts the well and 
carried through the refineries and gaso- 
line plants. Visual examination 
most widely used testing method, while 
simple mechanical 
pit depth gauges and calipers are used 
frequently, 

the more specialized methods, tub- 
ing caliper inspection and Audigage 
measurements are most widely used. 
Remote indicating calipering devices, 
the Penetron and magnetic particle test- 
ing are also employed considerable 


extent. Some highly specialized 
ments also are used occasionally. 


Abstract 


Prevent Corrosion Failures with 
Destructive Testing. George 
Dehn. 


Increasing stress levels brought abou 
process and design changes 
modern industrial equipment, new 
loys and lower safety factors are 
creasing corrosion and corrosion 
tigue. Non-destructive testing 
means selecting sound 


Frequent inspection testing 
such methods Magnaflux, Zyglo 
Spotchek and others give critical 
formation without affecting materials 
interrupting their use unduly. 

Suitable records testing 
and results should kept 
forecasting fatigue corrosion fail 
ures corrective measures may 
taken design changes made avoid 
extensive repairs. 


Technical Sessions 
(Continued from Page 17) 


ask questions and discuss 
problems. 

The Pipe Line 
consisting eight groups not mor 
than each probably will enjoy the 
same popularity they did the 
cago 1953 conference where they were 
first held. These small 
forum for questions and answers 
any level the subject matter. 
perienced engineers will attend assis 
with answer when necessary. 


Educational Lectures 


Three educational lectures are 
uled, each from 4:30 5:30 the 
second, third and fourth days the 
meeting. Chicago March 
when this feature was introduced 
NACE Conferences, the lectures 
standing room only audiences, They 
expected equally popular this year 

Two films stress corrosion will 
shown and discussed part the 
Corrosion Principles Symposium. 


Discussions Collected 
Meetings for 
Publication Corrosion 


effort made all national 
some regional meetings the 
gineers secure written copies dis 
cussions technical papers. 
forms are provided the use 
sors. These forms may contain 
summary what was said which 
mits the association obtain 
written version later. 

Discussions technical material 
sented NACE meetings 
CORROSION 


are solicited. 
cussors are not required 
provided for the purpose but may 
mit their comments 
form. The addition 
tables and other detailed 
data discussions welcomed. 

Provisions will made for 
and collecting during 
after technical sessions Kansas 
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ground anodes 


TRADE- MARK 


give complete cathodic protection buried metallic structures 


you set out prevent corrosion, your choice time, any weather, glance the rectifier 
method should decided these points: and continue get the same, sure protection. 


ires 
They are You enjoy the certainty full protection year after 
year from the same, undisturbed installation; 
will How surely does protect? ended corrosion headaches within the effective area 
your anode system! 


How fully does protect? 


How long does protect without 

Complete, measurable protection sure, verifiable 

protection; virtually permanent, maintenance-free 

protection. That’s the kind that serves you best and 
You fit the power output prevailing start costs least overall. 

ion with complete protection. 


With impressed-current system cathodic pro- 
tection using “National” graphite ground anodes: 


For details, consult corrosion engineer write 


You can conveniently check the current output Catalog Section S-6510. 


the 
ion 
STRIKE BACK CORROSION! 
hich per 
forma 


ed. Dis 
stration 
PLANTS 


The term registered trade-mark Union Carbide and Carbon Corporation 
sou 


ring NATIONAL CARBON COMPANY 
Division Union Carbide and Carbon Corporation East 42nd Street, New York 17, N.Y. 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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Refinery Industry Symposium 


Bennett Groth 


About the Authors 


HOWARD BENNETT—He corrosion engi- 
neer the Paulsboro, J., refinery 
Socony-Vacuum Oil Co., Inc. With degree 
chemical engineering from Drexel Institute 
Technology, has worked for Socony- 
Vacuum its Plant Control Laboratories, Op- 
erating Department, Research and Development 
Laboratories and Engineering Department. 


GROTH—He has been engaged engi- 
neering development work with Standard Oil 
Co. (Indiana) Whiting, Indiana since 1950. 
graduate Michigan State College 1948 
with chemical engineering, joined 
his present employer graduation. 


RAYMOND HAFSTEN—Presently head engi- 
neer the Engineering Division Development 
Department Standard Oil Company (Indiana), 
Whiting, Ind., was graduated from the Uni- 
versity Alabama 1937 with metal- 
lurgical engineering. worked successively for 
United States Steel Research Laboratory, Kearny, 
J.; became chief metallurgist for the Fall 
River, Mass. plant Firestone Steel Products 
Co. 1941 and later engaged research 
Armour Research Foundation, Chicago. 


RICHARD TRESEDER—A frequent contribu- 
tor technical material corrosion and active 
the NACE technical committees doing work 
the petroleum field, with Shell Develop- 
ment Company, Emeryville, Cal. has been 
engaged corrosion investigations for more 
than years and holds chemical 
engineering from University Utah. 


Three Papers and 


General Discussion 
Due Symposium 


discussion individual problems the 
refinery industry corrosion 
scheduled for the Refinery Industry 
Symposium. Tandy, Standard 
Oil Co. Cal., Segundo and 
Watkins, Sinclair 
tories, Inc., Harvey, Ill. are respective- 
chairman and co-chairman the 


symposium. 
Papers cover consideration cor- 
rosion problems domestic fuel oil 


tanks, inhibitors pertoleum refining 
and corrosion from sulfuric acid. The 
discussion session intended provide 
means getting answers ques- 
tions refinery corrosion mutual 
exchange information. 

The papers scheduled are: 


Hafsten Treseder 


Abstract 
Internal Corrosion Domestic Fuel 

Oil Tanks. Wieland and 

Treseder. 

Failures domestic fuel oil tanks 
internal corrosion perforations 
toms has been troublesome problem. 
Primary cause believed small 
amount water tanks, but satis- 
factory explanation has been available 
for the rapid localized attack that oc- 
curs sporadically. 

Laboratory data presented show that 
very rapid penetration can result from 
localized rusting action water the 
surface the steel coated imperfect- 
ly. Examples such imperfect coatings 
are mill-scale with breaks the scale, 
thin sludge deposits and dirt collected 
the bottom the tank. evidence 
was found for formation acidity 
cause for accelerated attack. 

Addition sodium nitrite mixture 
the tanks has proved effective 
means preventing these corrosion 
failures. Supporting laboratory data are 
presented. 

Abstract 
High Molecular Weight Organic Cor- 
rosion Inhibitors Petroleum Re- 
fining. Howard Bennett. 
theory the mechanism which 
the high molecular weight organic cor- 
rosion inhibitors function prevent 
corrosion and act detergents dis- 
cussed. The use test coupons and 
stream analysis methods deter- 
mining effectiveness inhibitors used 
petroleum reflning equipment 

Several applications, some unique, 
which inhibitors are used solve cor- 
rosion problems petroleum refining 
equipment are described. Certain 
these applications have permitted eco- 
nomical use carbon steel place 
critical alloys. trial run crude 
distillation unit indicates water-solu- 
ble type inhibitor was effective 
controlling corrosion low with- 
out the use ammonia cost less 
than mil per barrel crude charge. 
When used crude units with am- 
monia, cost the same inhibitor has 
been from 0.1-0.3 mils per barrel 
charge. other applicatons savings 
realized the use inhibitors have 
justified their use result lengthened 
equipment life, less down time for re- 
pairs and cleaning and improved opera- 
tion. 


Abstract 
Corrosion Refinery Equipment 
Sulfuric Acid and Sulfuric Acid 


Hafsten. 
High maintenance costs and many cor- 


Vol. 


rosion problems result from the handling 
large tonnages sulfuric acid 
fineries. Strong acid 
sludges are handled steel tanks 
welded riveted tanks lined with leaj 
are required for weak acid weak 
sludges. 

moderate temperatures strong acids 
may handled steel lines 
dilution steam other water sources 
does not occur. Red brass lead pipes 
are needed for weak acid weak acid 
sludges. Heating coils usually are made 
brass lead. Brass coils fail 
rosion and lead coils rupture. Exces. 
sive pressure and steam hammer cause 
lead failures because its low physical 
strength. 

Steel pumps can used for strong 
acids sludges while brass pumps are 
needed handle weak acids 

Slight corrosion valve gates 
seats will cause unsatisfactory service 
and, unlike tanks and lines, corrosion 
allowances cannot provided 
valve parts, consequently alloy valves 
are economical service handling strong 
and weak acids. 


ASME Presents Seven 
Awards Meeting 


Seven industrialists and educators 
were presented with special for 
outstanding service various 
ing fields the annual banquet The 
American Society Mechanical 
gineers the Society’s annual banquet 
held New York, December 


Award recipients were Crosby 
president, Flakice Corp., Brooklyn, 
Y., who received the ASME medal; 
Alexander Christie, professor 
tus mechanical engineering, the Johns 
Hopkins University, Baltimore, Md, 
who received the ASME Westinghouse 
award; Philip McKenna, president, 
Kennametal, Inc., Latrobe, Pa., who 
ceived the Holley medal; William 
McAdams, professor chemical 
neering, Massachusetts Institute 
Technology, and University 
lecturer, who was given the Warner 
medal; Jefferson Falkner, manager, 
Electric Production Dept., 
Edison Co., New York, who 
the Melville medal; Thomas 
president, Refinery Engineering 
Tulsa who received the Richards 
and Merl Baker, director Kentucky Re- 
search Foundation, University 
tucky, Lexington, who received the 
Tau Sigma medal. 

Mechanical engineers 
annual convention heard two executives 
stress the importance automation 
means getting lower costs 
greater production volumes, 
tat, superintendent, Industrial 
ing Division, Eastman Kodak 
Rochester, said that administra 
tion and supervision must 
both technically and 
understanding, make automation work 
effectively. 

plant engineer the Monsanto 
ical Co., plastics division, the new fully 
automatic factory will require 
change the form business 
tion. Human effort and decision 
duction would confined the 
gramming and line 
said. 
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CORROSION AND KONTOL PROVIDES 


Crude Stills 
Depropanizers 
Debutanizers 
Depentanizers 

Gas Plant Absorbers 


Cat Cracker Fractionators 


Stabilizers 
Over 150 leading refiners are now using Kontol Platformers 
Corrosion Inhibitors combat corrosion and 

fouling their refinery equipment.* Successful Reformers 

applications have corrected corrosion 

and fouling problems where the temperature Vacuum Towers 
not over 450° F., lines and equipment 
Coking Systems 
you have corrosion fouling problem, get Alkylation Plants 
touch with the refinery service engineer 
your area, write Alkanolamine Sweeteners 

Dewaxing Systems 

COMPANY 
369 Marshall Avenue, St. 19, Missouri 
While Kontol best known for 
5515 Telegraph Road, Los Angeles 22, California the protection afforded car- 
bon steels, also effective 
with alloys such admiralty 
metal, cupra-nickel, stainless 
and others, 


INHIBITORS SCALE PREVENTIVES ASPHALT ADDITIVES 


54-12 
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Pipe Line Coatings Symposium 


New Developments and Techniques Pipe 
Line Coatings Scheduled for Discussions 


New development and techniques 
four principal types pipe line coat- 
ings will discussed during the Pipe 
Line Coatings Symposium Kansas 
City. The program has Simpson, 
Jr., United Gas Corp., Houston and 
Peabody, Ebasco Services, Inc., 
New York City chairman and co- 
chairman respectively. 

The four principal coating areas and 
the discussion leader for each are listed 
below. Each discussion leader will open 
his part the program with brief dis- 
cussion the nature, properties and 
topic. Questions and answers will then 
solicited from the audience. 

Asphalt Coatings—W. Stokes, Pipe 
Line Coating Eng. Co., Huntington 
Park, Cal. 

Coal Tar—R. Roberts, Barrett Di- 
vision Allied Chemical Dye Corp., Chi- 


cago. 

Plastic Tapes and Coatings—R. 
Bender, Plastic Engineering and Sales 
Corp., Fort Worth, Texas. 


Waxes—Wayne Schultz, Dearborn 
Chemical Co., Denver, Col. 


BOOK REVIEWS 


Administration Report for the Year 
1952-53. Water Works, Bombay Mu- 
nicipal Corp. inches, pages. 
1953. Office the Hydraulic En- 
gineer, Improvement Trust Bldg., 
Napier Road, Fort, Bombay, India. 

The report describes the city’s water 
system, gives supply statistics, lists 
major leaks, number lineal feet 
main painted, construction information, 
campaign against cattle trespassing and 
illustrates with topographic maps and 
with graphs various data the opera- 
tion the water system. 

Details are given operation 
hospital, the system’s 
vention branch which involves house- 
to-house canvasses locate and repair 
leaky taps, public relations program 
numerous data related staff numbers, 
pumpage, statements short supply, 
and defects located pipes and valves. 

e 


pages, paper cover. 1953. The Ameri- 
can Society for Testing Materials, 
1916 Race St., Philadelphia Pa. Per 

This booklet collection reports 

paint testing the members 

ASTM Committee The separate 

subdivisions the committee report 

their history and achievements and 
indicate their routes future inquiry. 

Topics covered the subcommittees 

are: Drying oils, bituminous emulsions, 

volatile hydrocarbon solvents 
ganic protective coatings, accelerated 
tests, methods chemical analysis 
paint materials, varnish, optical prop- 
erties, resins, exterior exposure testing 
wood, shellac, pigment specifications, 
printing inks, flash point, physical prop- 
erties materials, cellulosic coatings 
and related materials, protection iron 


and steel. Some the reports include 
extensive data. 

The last report the protection 
iron and steel relates and illustrates with 
graphs and tables the committee’s ex- 
perience testing program designed 
evaluate the treatment steel with 
cold phosphate treatments. This work, 
initiated 1937, resulted accumula- 


tion data which indicated that 
formance panels with mill scale 
tact was good that panel 
blasted before retreatment. Panels 


brushed after rusting gave very shop 
paint life under all conditions. 

The committee now investigating 
economic aspects repainting, 
determine when repainting 
best from long-term cost 
The subcommittee’s work also has bee 
nesium surfaces for painting. 
group preparing colored picture 
showing the classification of, ferrous sur. 
faces for painting. 


(Continued Page 30) 


You can’t afford without this Reilly Coal Tar 
Base Enamel quantity calculator serve your handy 
portable guide. Complete with estimates for enamel 
requirements two grades Reilly 
tables also furnish valuable information coupling 
compounds, recommended temperatures for 
tion and quantities required for hand application 


Reilly Coal Tar Base Enamels. 
Send for your Reilly Calculator today. 
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How’s Your 


Anode 


These Days? 


Ours Fine, Thank You 


you use galvanic anodes read this carefully 
can important you. 


Federated, for years, has made the broadest line gal- 
vanic anodes the trade, both magnesium and zinc for 
both soil and marine service. 


Federated makes anodes any specification you wish. 
They are available prices which reflect manufacturing 


effective cathodic protection system depends upon 


great many factors. designing evaluating protec- 


tion system the following should kept mind: 


anode better than the bond between the 
core and the anode metal. Federated’s patented* spiral 
core has long been the standard for comparison. 


The connecting wire joint should silver soldered 
for low resistance and high strength, and provided 
with insulation barrier bonded the anode. Federated 
connecting wires are silver soldered and will withstand 
pull excess the tensile strength the wire. 


Anodes should worked hard get best efficiency. 
control current output preferable vary the 
weight and shape rather than use resistors 
achieve this. Federated makes anodes any practical shape 
weight you may desire. 


The criterion performance must necessity 
that anode will deliver current when called for, and 
installed such manner that the structure pro- 
tected will collect rather than discharge current. Current 
delivery will vary between anodes for any one number 
reasons. For example, uniform comparable environ- 
ment factors are virtually never found. Variations soil 
makeup, moisture content, backfill composition, leaching 
rate backfill, anode placement, circuit resistance, current 
demand from the structure being protected, etc., have 
important bearing anode performance. 


The services qualified corrosion engineer are 
essential factor laying out effective cathodic pro- 
tection system. 


For complete service call Federated. 


Federated Magnesium Anode Specifications 

5.0-7.0 

2.0-4.0 2.5-3.5 2.5-3.5 
.003 Max. Max. Max. 
.003 Max. Max. Max. 


AMERICAN SMELTING AND REFINING COMPANY 120 BROADWAY, NEW YORK 
OFFICES PRINCIPAL CITIES ANODES MANUFACTURED PERTH AMBOY, NEW JERSEY AND HOUSTON, TEXAS 


AUTHORIZED DISTRIBUTORS: 


ALLEN CATHODIC PROTECTION COMPANY 
Box 386 Harvey, La. Edison 2081 


BRANCE-KRACHY COMPANY 
4411 Navigation Blvd. « Houston, Tex. « Blackstone 6661 


PEIFER COMPANY 
1801 Ellsworth Ave. « Carnegie, Penna. « Carnegie 2859 


costs. See specifications the next column. 
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Chemical Industry Symposium 


Dravnieks 


Shepard 


About the Authors 


Photographs and biographies Beck and 
Fontana, authors this symposium, may 
found the page headed “Corrosion 
Principles Symposium” preceding. 


BINGER has been with the Chemical 
Metallurgy Division, Aluminum Research Lab- 
oratories, Aluminum Company America since 
1943. has been concerned chiefly with the 
development applications aluminum alloys 
the chemical industries. During 1944 and 
1945 while leave from Alcoa was associ- 
ated with the Manhattan Project both the 
University Chicago and Oak Ridge, Tennes- 
see. was graduated from the University 
Wisconsin 1943 with chemical engi- 
neering, 


PERRY BISH—Now employed the Chemistry 
and Corrosion Section Allegheny 
Steel Corporation’s Research Laboratory. 
spent two years the Chemical Corps., 
Army and 1950 graduate Grove City 
College with chemical engineering. 
member the American Chemical Society. 


HORACE the work re- 
ported the paper included this symposium 
was done was Assistant Project Engineer 
the Engineering Research Dept., Standard 
Oil Company (Indiana) and engaged full time 
corrosion research. joined Standard Oil 


LaQue Renshaw 


1950, now the Materials and Proc- 
esses Laboratory, General Electric Company, 
Schenectady, working high tempera- 
ture corrosion. has chemical engi- 
neering from College the City New York 
(1940) and PhD chemical engineering from 
the University 1949. was em- 
ployed physicist the Navy Department 
during the war and worked physical chem- 
ist and assistant department supervisor elec- 
tronics Oak Ridge. 


JAMES COLLINS—Since 1939 the Engi- 
Co., Inc. has devoted full time evalu- 
ation, selection and specification materials 
construction and the design, fabrication and 
installation chemical process equipment. 
holds and metallurgy from Case 
Institute Technology and PhD metallurgy, 
Yale (1939). From 1934 1936 taught and 
assisted with laboratory courses metallurgy. 


ANDREW DRAVNIEKS—Senior Project Engi- 
neer the Engineering Research Department 
Standard Oil Company (Indiana) holds 
ChE degree from University Latvia (1938) 
did advanced work there and Marburg Uni- 
versity, Germany and received PhD from 
has been instructor the University Latvia 
and technical director paint firm that 
country well research associate with 
Institute Technology. His work centers 
paint technology, polarography, surface 
chemistry and the kinetics corrosion proc- 
esses, especially elevated temperatures. 


BERNARD FISCHLOWITZ—Technical director, 
Orchard Paper Company, St. Louis. has been 
employed Orchard Paper Company since 
1932, first consulting basis and later 
chemist and chief chemist. His work during the 
past five years has been devoted large 
measure developing the various aspects 
vapor phase inhibitors, including laboratory and 
field testing, production problems coating 
papers, holds and from Washing- 
ton University. 


LaQUE—Mr. LaQue’s long time interest 

and activity corrosion control matters have 

made him familiar figure most gatherings 
(Continued Page 30) 


Two Sessions Set for 
Chemical 
Program 


The eight papers scheduled pre. 
sented during the Chemical 
Program the NACE tenth 
Conference and Exhibition 
City have been divided into two 
sions. The papers will cover wide 
riety subjects, evidence the 
ing interest the chemical industry 
Holmberg, Alloy Steel Products 
Co., Linden, chairman the 
Pont Nemours and Co., Inc., 
mington, Del., co-chairman. 

Subjects range from evaluations 
plastic materials construction 
uring corrosion product. als 
will inhibitors, design considerations 
and two papers metallurgical aspects 

The eight papers are: 


Abstract 

struction the Chemical Industry. 

Shepard. 
Plastics are taking 
portant place materials 
tion the chemical and process industries 
Their chemical resistance, ease 
cation, absence catalytic activity 
chemical reactions and 
metallic metallic compound 
nation products has made irre 
placeable. The excellent 
erties some the fiberglas reinforced 
plastics has widened the field 
ness enormously. 


Abstract 
Corrosion and Erosion-Corrosion 
Some Metals and Alloys 
Hirth. 
Corrosion and erosion-corrosion resist: 
ance several stainless steels and 
minum alloys strong nitric acid 
the temperature range from room 
perature 160 degrees was 
gated. general the steels 
show marked increase 
with increasing temperature. 
couple systems aluminum and 
less steel show the stainless steel 
protected the aluminum, which 
acid. Polarization studies 
and stainless steel provide some 
esting information concerning the cor 
rosion behavior the aluminum-stainles 
steel couple systems. 
Erosion-corrosion tests show that the 
creases with increasing velocity 
flow. The rate attack 
tends increase with increasing 
ity acid flow. Experiments were cot 
ducted rotating and stationary 
solution. 


detailed description included 


the equipment used for the 
and erosion-corrosion studies. 


Abstract 

Industrial Application Method 
Measuring Small Amounts 
sion Without Removal 
Horace Cataldi. 

The electrical resistance 

(Continued Page 30) 
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Trode Mork 


Plastisol usage 
for drum linings 
increasing 


Drum well drum 
are beginning make 
Unichrome plastisol-protection available 
users steel drums. And these users 
have bezun find the answers better 

packaging with less corrosion 

contamination through these 
Also because these heavy-duty lin- 
many newly developed products 

can shipped ordinary drums. 
addition, they permit economical reuse 
j 


containers. Here’s interesting 
though accidental case illustrate the 
point. 

producer corrosive chemicals had 
several drums plastisol-lined for test. 
When research looked for the drums, 
they had disappeared. Later, they were 
found the shipping department. They 

been returned, inspected and re- 
shipped about times. Regular lined 
drums had been good for only one 
three trips. 

Contact your supplier about lining 
your drums with Unichrome Series 4000 
Drum Linings, 


good 
“painting” program 


effectiveness protective coatings 
used for corrosion control processing 
plants can measured several ob- 
vious results the program. 
Has helped lengthen service life 
equipment and reduced downtime? 
(2) Has increased interval between 
repainting? 
(3) Has maintained better looking 
plant? 
Ucilon* Protective Coating Systems 
were developed specialized answers 
processing plant painting problems. 
Systems are available withstand acids, 
alcohols, organic chemicals, 
Moisture, salts and That they 


make painting program less costly and 
more effective can seen from the 
cases where they have given 

years service under severe condi- 
tions. See more facts your C.E.C.—or 
write for Bulletin No. 
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coatings deliver heavy duty protection 


Unichrome Plastisol Compounds winning battles 
against strong chemical attack and corrosion 


Plastisol compounds offer engineers 
material with unusually valuable 
design and maintenance possibili- 
ties. They provide the three proper- 
ties required for durable service 
wide variety severe applica- 
tions. They can profitably supplant 
rubber for some end uses, and pro- 
tective maintenance coatings 


WHY PLASTISOLS ARE UNIQUE 


(1) They are highly chemical resist- 
ant. Produced from vinyl resins and 
plasticizers, Unichrome Plastisol Com- 
pounds display great resistance not 
only acids and alkalies, but also 
water, salts, oxidizing agents and 
many other corrosives. 


(2) They are resilient. While Uni- 
chrome Plastisol formulations can 
modified produce coating any 
range from soft hard, the greatest 
the elastic, rubbery range. this 
state, Unichrome Plastisols can out- 
class rubbers toughness, chemical 
inertness and economy for many ap- 
plications. And unlike ordinary pro- 
tective coatings, Unichrome Plastisols ab- 
sorb abuse and impact without chipping. 


(3) Thick films can produced. guard 
against porosity coating and the pos- 
sibility accidental break-through, mini- 
mum film thicknesses are usually specified 
for protecting metals against strong 
corrosives. The thicker, the greater the 
protection. With ordinary coatings, this 
means applying many coats. 

However, Unichrome Plastisol Com- 
pounds build mils thicknesses 
with single prime and single top coat. 
They “cure” stable form 350° only 
minutes. 


TYPICAL RESULTS 


Bleach reduction chambers noted 
chemical producer were coated with 
Unichrome Plastisol Compound. This user 
reported that the coating gave times 
longer service than even special alloy 
metals before requiring maintenance! 

processing plant replaced phenolic 


Protective 


Tank screens, plating rack, drum, dipping basket 
and flanged pipe that obtained extraordinary 
chemical resistance with Unichrome Plastisols 


linings equipment for spinning synthe- 
tic fibre with Unichrome Plastisol Com- 
pound. doing, they ended build-up 
hard sulfide deposits. 


ENDLESS OTHER USES 


When battling corrosive liquids and 
fumes, plastisol coatings are thick and 
tough they can depended not 
break wear through. That’s why they’re 
used coat drain boards, line pipe and 
fittings, protect ventilating fans, ducts, 
solution agitators, processing baskets and 
the like. 

United Chromium’s Technical Service 
department will glad give details 
specific plastisol meet your 
Write, giving details the problem. 


UNITED CHROMIUM, INCORPORATED 
100 East 42nd St., New York 17, N. Y. 
Detroit 20, Mich. « Waterbury 20, Conn. 
Chicago 4, Ill. Los Angeles 13, Calif. 

in Canada: 
United Chromium Limited, Toronto, Ont. 
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veloped into form practical for mass 
industrial laboratory tests described. 
The technique obviates removal the 
corrosion products and permits detec- 
croinch. can adapted virtually 
any corrosive medium and condition. 

Principal usefulness the method 
establishing the relative corrosiveness 
media which are closely alike. Sev- 
eral typical applications are: Determi- 
nation relative corrosivity crude 
oils refinery temperatures. Search 
for the corrosive agents refinery 
vis-breaking unit attempt find 
the feed components responsible for ac- 
celerated corrosion the evaporator 
tower. Determination the corrosiv- 
ity sulfuric acid sludges. Quantita- 
tive method for evaluating effectiveness 
oil-soluble rust inhibitors. Deter- 
mination the corrosivity oxidized 
lubricating oils lead function 
the oil oxidation time. 


Abstract 


Important Advantages Titanium 
the Chemical Industry. 
Renshaw and Bish. 


Valuable properties titanium are dis- 
cussed with emphasis its good re- 
sistance specific types corrosion, 
including pitting, stress and intergranu- 
lar corrosion. Titanium’s influence 
making design problems simpler dis- 
cussed. 

Passivity titanium under oxidizing 
conditions resembles that certain 
other metals but distinctly different 
under some conditions. Some conditions 
which promote passivity and stable 
passive state are discussed. Inhibitors 
are unusually effective certain corro- 
sive media where other passive metals 
are not benefited. Studies titanium’s 
passivating characteristics and the pres- 
ence absence certain components 
the environment may explain behav- 
ior the metal dry halogens and 
certain other media. Moist environments 
appear conducive passivity while 
the reverse often true for other met- 
als some these severe applications. 


Abstract 


Corrosion Resistance Cupro Nickel 
Alloys Containing 10-30% Nickel. 
LaQue. 


New Horizons Volatile Corrosion In- 

hibitors, Bernard Fischlowitz. 
The concept corrosion prevention 
means volatile chemical has led 
broadening knowledge what volatile 
corrosion inhibitors will do, where and 
how they should used and the sav- 
ings time, materials, labor and invest- 
ment that can effected their use. 

Vapor Phase Inhibitor and other com- 
mercially available volatile corrosion in- 
hibitors are designed primarily pre- 
vent rust ferrous metal, but they 
have proved effective also when used 
protect ferrous metals assemblies in- 
corporating non-ferrous metals. few 
metals, notably cadmium and magne- 
sium, are adversely affected VPI. 

Investigations are under way now into 
volatile chemicals for 
packaging non-ferrous metals 
vent their corrosion. 


Abstract 
Effect Design, Fabrication and In- 


stallation the Performance 
Stainless Steel Equipment. Jame 
Collins. 

Case histories are presented 
austenitic type stainless steel 
cal process equipment the recurrence 
which have been prevented 
design, better fabrication 
Thermal fatigue, concentration cell 
failures are considered. 


Aluminum Heat Exchanger 
the Process Industries. 
Binger and Fritts. 


About the 


Continued From Page 28) 


scientific groups the United States 
several short courses which the 
Association Corrosion Engineers 
ticipated, was principally responsible for 
ization the Inter Society Corrosion Com. 
mittee, past president NACE and 
otherwise busied himself with corrosion 
neering Section, Development and 
Dept. The International Nickel Co., Inc., 

York, 


WILLIAM RENSHAW—Employed the 
rosion Section, Allegheny Steel Con 
oration’s Research Laboratory since 
from Penn State University 1940 with 

chemical engineering. 


evaluation materials construction for 
cation process equipment for almost 
phases his manufacturing 
tivities. Besides NACE member 
ASTM, ASM, The Electrochemical Society 

the National Research Council. 


BOOK REVIEWS 


(Continued From Page 26) 


Cathodic Protection Pipelines 
Reservoirs. Pritula. (1950) 
Russian. (Translation Gros, 
Alexandra Road, St. John’s 
Department Scientific and 
trial Research, shillings.) 


effect the book presents theory 
application electrical protection 
nificant new discoveries theories 
exposed, and while the appended 
ences are all Russian sources, 
book’s content follows substantially 
publications the subject the Unite 
States. 


Topics covered include cathodic 
tection fundamentals, measurements, 
sign data cathodic protection 
tions, anode systems, sources 
and operation and maintenance 
thodic protection installations. 
that there extensive use 
windmills and also primary 
tection The book contains’ 
figures and tables. 

The author estimates Russian 
tons metal per annum computed 
economics deals with depreciation 
various types equipment. 


OMPANY,M 
sas city. 
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WROUGHT IRON PRODUCTS 

ection 

Fighting corrosion—which takes annual toll over five billion 


dollars—is one industry’s biggest battles. General Headquarters 


the never-ending conflict Byers Company. 
Unite From our plants come continuous stream genuine wrought 
iron products which all sections the country, reduce 
nents, corrosion losses all varieties services. 
you’re fighting losing battle with corrosion, happy 
talk over your problems. Just call write. Byers Com- 
pany, Box 1076, Pittsburgh 30, Pa. 
CORROSION COSTS YOU MORE THAN WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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Pipe Line Group Discussions 


Maintenance Men, All Engineers Invited 
Participate Pipe Line Group Discussions 


invitation attend the Pipe Line 
Group Discussions held during the 
NACE Tenth Annual Conference and 
Exhibition Kansas City, March 15-19 
has been issued Frank Dorr, Jr., 
Trunkline Gas Co., Houston and 
Bullock, Interstate Oil Pipe Line Co., 
Shreveport, who are charge the 
program. The eight discussion groups, 
each consist not more than per- 
sons, are open members 
members NACE alike. 


Success the discussion groups 
the 1953 NACE Conference Chicago 
resulted their being offered again 
during the Kansas City meeting. Be- 
cause there limit the number 
type questions asked the sessions 
are useful alike experienced engineers 
and those only recently assigned cor- 
rosion control duties. experienced 
corrosion engineer will act moderator 
each group and, addition, added 
panel some the nation’s best known 
experts underground corrosion will 
available for consultation when nec- 
essary. 

Organizers the discussions point 
out they are especially useful main- 
tenance superintendents and others who 
not devote their full time corro- 
sion control, Mutual discussion cor- 
rosion problems has been found the most 
effective way disseminate corrosion- 
mitigation discoveries among men con- 
cerned with pipelines. 


Advisors: 

Mudd, Shell Pipe Line Corpo- 
ration, Houston, Texas. 

Ewing, The Carter Oil Com- 
pany, Tulsa, Oklahoma. 

Parker, Cormit 
Company, Houston, Texas. 

Brannon, Humble Pipe Line 
Company, Houston, Texas. 

Wahlquist, Ebasco Services, 
Inc., New York, New York. 

Peifer, The Manufacturers Light 
Heat Company, Pittsburgh, Pennsyl- 

Oliver, National Carbon Com- 
pany, Cleveland, Ohio. 


Engineering 


Discussion Group Leaders are: 

Sheppard, Shell Pipe Line Cor- 
poration, Houston, Texas. 

Blankenship, Southern Natural 
Gas Company, Birmingham, Alabama. 

Glass, Pure Transportation 
Company, Chicago, Illinois. 

Kretschmer, Columbia Gas Sys- 
tem Service Corporation, Columbus, Ohio. 

Callahan, Gulf Refining Com- 
pany, Tulsa, Oklahoma. 

Sharpe, Humble 
Company, Houston, Texas 

Heverly, Great Lakes Pipe Line 
Company, Kansas City, Mo. 

Mandley, Michigan Consolidated 
Gas Company, Detroit, Mich. 

Broyles, Brance-Krachy Com- 
pany, Inc., Houston, Texas. 

Featherly, The Dow Chemical 
Company, Midland, Michigan. 

Riordan, Rio Engineering Com- 
pany, Houston, Texas. 


Pipe Line 


Emerson, Paso Natural Gas 
Company, Paso, Texas. 

Peabody, Ebasco Services, Inc., 
New York, New York. 

Doremus, Cathodic Protection 
Service, Houston, Texas. 

Doremus, Cathodic Protection 
Service, Texas. 

Berringer, Panhandle Eastern 
Pipe Line Company, Kansas City, Mo. 

Graber, Panhandle Eastern Pipe 
Line Company, Liberal, Kansas. 


You don’t need special- 
ist recognize Corrosion. 
But you need one 
treat successfully. The 
skill required achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years 
practical application. 


Inspection Papers 
Available Planned 


Although NACE does not provide pre. 
print copies technical 
sented its meetings, opportunity 
will given representatives the 
examine copies papers available 
the time the conference. The associa. 
tion’s policy that one-third 
technical paper may extracted for 
review. 

Papers themselves are not 
for publication until after they have been 
reviewed and published the 
tion’s official journal CORROSION. 
Reprinting privileges are freely 
provided reference the original pub- 
lication made. 


Recognition that fact one reason more and more people are turning 
E.R.P. for assistance corrosion problems one reason that thousands 
buried submerged steel structures all types have been successfully pro- 
tected against corrosion E.R.P. engineers. Corrosion specialists for over 
years, these men are highly trained and well equipped help you with your 


corrosion problem. Write for full information today. 


ELECTRO RUST-PROOFING CORP. (N. 


JERSEY 


BELLEVILLE NEW 
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HOT CAUSTIC DIP removes all cutting oil and grease. 
Pipe then rinsed clear, hot water and dried warm- 
ing room. Throughout Hill, Hubbell process, pipe kept 
prevent moisture condensation. 


ROTO GRIT BLAST removes all mill scale and rust, 
cleans pipe bare, bright metal, provides 
hold coatings positive bond. Priming coat applied 
after Roto Grit Blast. 


SECRET Hill, Hubbell superiority applying enamel ELECTRONIC holiday detectors inspect every length 
multiple coats instead one thick coat—pipe pro- pipe before leaves Hill, Hubbell plant—further insur- 
tection insurance that pays off the field. Then pipe ance that coatings have dielectric strength resist elec- 
tightly wrapped under even tension special machines. trochemical corrosion underground. 


THREE HILL, HUBBELL PLANTS SERVE YOU: 
GIRARD, OHIO LORAIN, OHIO HAMMOND, IND. 


the Youngstown Chicago Switching Zone 
Switching Zone (in transit privileges) 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 


Avila Gibson 


About the Authors 


Head, Service Section, 
Engineering and Construction Department, 
Boston Edison Co. Mr. Avila, who received 
Engineering and Business Administration 
from Harvard University 1929 after 5-year 
course which combined electrical engineering 
and business administration, has been actively 
connected with various phases physical de- 
sign and operation outside plant Boston 
Edison Company since joined 1929. 
1942 was named head the company’s 
Technical Division the Transmission and 
Distribution Department and has been his 
present position since 1952 with responsibility 
for surveying records, transmission rights way 
and estimating addition plant design. 
has specialized cable engineering and elec- 
trolysis mitigation and has written number 
papers describing developments new the time. 


SIDNEY GIBSON—Corrosion Engineer for 
Tennessee Coal Division United States 
Steel Corp. charge all corrosion miti- 
gation measures all the mining, manufactur- 
ing and transportation facilities his company. 
holds degree electrical engineering 
from Alabama Polytechnic Institute and was 
first employed Tennessee Coal Iron Di- 
vision research and testing engineer. 
took his present position 1951. 


Jones for years has been 
associated with the Boston Edison Company 
dealing with technical problems connected with 
construction, operation and maintenance out- 
side electrical transmission and distribution 
plant. Prior this was for five years with 
Arkansas Power and Light Co. distribution 
engineer, making layouts, estimates and super- 
vising construction overhead and underground 
distribution and street railway systems. 
gruduate Colorado School Mines with 
degree, 1921. 


PLYM—He has been Electrical Co- 
ordination Engineer the Illinois Bell Tele- 
phone Company, Chicago Area, for many years. 
advisory capacity has been interested 
lead cable sheath corrosion and has par- 
ticipated the design several cathodic 
protection systems. holds bachelor and pro- 
fessional degrees electrical engineering and 
member NACE and the Western Society 
Engineers. 


PRIME, JR.—Protection Engineer for 
Florida Power Light Company. handles 
all corrosion mitigation work the company’s 
system. holds electrical engineering 
from University Miami. World War 
army air corps veteran, member 


AIEE and NACE. 
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Power and Communication 
Industry Symposium 


Jones 


Rosselle 


ROSSELLE—He Cable Maintenance Re- 
sults Supervisor assigned the General Plant 
Staff Southern Bell Telephone and 
Telegraph Co., Atlanta, Ga. has had 
years’ experience with the telephone company 
plant and engineering work and has been 
actively associated with corrosion mitigation 
for years. member AIEE and NACE. 


Extensive Experience 
Authors Adds 


Interest Papers 


Authors long experience with cor- 
rosion problems the power and com- 
munication industries 


papers the symposium devoted 
these industries Kansas City. The five 
papers scheduled cover many topics 
interesting either the communications 
the power plant engineer both. 

Lawall, American Telephone 
and Telegraph Company, Cleveland, 
chairman and McCormick, Con- 
solidated Gas Electric Light and Power 
Company, Baltimore, co-chairman the 
symposium. 

The five papers scheduled are: 


Abstract 

Cooperative Test Methods for Corrosion 

Mitigation Problems Urban Areas. 

Corrosion subsurface metallic struc- 
tures can expected unless mitigative 
measures are adopted. Cathodic protec- 
tion extremely difficult apply 
single plant without subjecting adjacent 
plants hazard, cooperative han- 
dling the problem the only logical 
solution. necessary protect one 
plant independently others the haz- 
ard adjacent plant can minimized 
eliminated distributed anodes, dis- 


tributed cathodes cross-bondin 
reduce current exchange through the 
soil stop current pickup its source 


Abstract 


Some Experiences With Cathodic 
Removal street car rails parts 
Chicago has necessitated the use 
thodic protection for many sections 
lead sheathed telephone cables. 
each several situations data have 
supply. Design ground bed. 
rent and voltage requirements. Cabk 
sheath potentials. Amount 
protected and First cost 
cost. 


Abstract 

Positive Polarity Grounding 
Supply Equipment Mining Traction 
Systems. Sidney Gibson. 


larity grounding Supply equip. 
ment the mining industry have reached 
serious proportions. Experience the 
mining division Tennessee Coal 
Iron Division, Steel Corp. 
cates the practice causes corrosion 
underground structure, abnormally in- 
creases maintenance costs due 
cessive failures trolley insulators 
affects mine safety because the 
sibility pure metallic sodium 
sium may formed. 

Two most recent mining developments 
the Division used positive polarity 
system. Satisfactory operation followed 
for three years, and then excessive 
ures trolley insulator hanger assem- 
blies and supports began result 
deterioration corrosion the 
blies and the adjacent roof rock. 
ical analyses corrosion formations 
and roof strata were made, stray 
rent and voltage tests, drip tests 
damaged insulators and other tests were 
carried out. These indicated three 
tors existed: source salts and 
acids. Sufficient moisture form 
electrolyte and flow current 
direction such that metals were 
drawn from roof strata. Pure metals, 
formed thus, constitute safety 
because they can skin 
burns and will react violently 
tact with water. 

Detailed discussions 
dations for corrective methods are 


cluded. 


Cathodic Protection Power Plant 
Intake Screens. Prime, Jr. 
The history protecting 
intake screens, i.e. trash gates, rotating 
screens and fine fixed screens 
ous plants the Florida Power 
Light Company reviewed. The 
covers the development cathodic 
tection systems the plants from the 
beginning the present. 
anode trays show their position the 
intake well with respect the 
and circuit drawings show the test 
where current controlled between 
tifiers, anode clusters and screens. Tests 
and their associated results are 
pertaining current distribution, 
terials and construction techniques. 


Abstract 

Special Corrosion Problems Electnt 

Jones. 

large number corrosion 

outside plant electric power 
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GOODALL 
ADD-A-STACK RECTIFIER 


9,1954 


Chem- 
Taps are brought outside voltage adjustments and series 
ests 
and parallel changes are also made without removing cover. 
alts and 
Note new point Vernier Voltage Control and coarse 
adjustments for individual stacks. 
This and other new developments instruments will demonstrated. 
commen 
are 
ver MATERIALS INCLUDE: Box 6387 
CPS Graphite Anodes (4601 Stanford Street) 
om te a ze apesters 
Maloney Insulating Materials Phone JA-5171 
the Erico Cadweld Welding Materials 
Fisher M-Scope Pipe and Cable Locators TULSA 
ast panel Pipe 314 Thompson Building 
al i it ackfills 
Tests Agra and Collins Meters Phone 2-9857 
4 u on Potentiometer: 
Cable 1639 Robert Street 
Ditch-Witch Trenchers New Orleans 15, La. 
Phone CH-8310 
from insulating washer turnkey contract installation. 
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Cathodic Protection Symposium 


Howell 


About the Authors 


JOHN HOWELL—Since 1937 has been 
electrolysis engineer for Public Service Electric 
and Gas Company New Jersey. holds 
Pratt Institute degree electrical engineering 
(1925) after obtaining which was student 
engineer with General Electric Company the 
Schenectady testing department. was em- 
ployed Public Service Electric and Gas Com- 
pany 1928 its high voltage laboratory and 
upon completion this assignment 1932 
was active organizing corrosion department. 
co-chairman NACE Technical Practices 
Sub-Committees 16B and 16D. 


FRANK KULMAN—Engineer with Consoli- 
dated Edison Company New York, Inc., has 
been employed that concern testing and 
design work for years. Most this time has 
been devoted investigating and solving elec- 
trolysis and corrosion problems New York 
City underground cable and gas pipe. Active 
committee work with AIEE, AGA and NACE, 
Mr. Kulman holds degree from College 
the City New York and and MEE 
degrees from Polytechnic Institute Brooklyn. 


FRANCIS RINGER—A consulting engineer, 

Mr. Ringer lives Narberth, Pa. was for 

many years with Oklahoma Pipe Line Company, 

Tulsa, active corrosion control work and 

afterwards worked for other pipe line and engi- 

neering firms. Mr. Ringer one the early 
members NACE. 


Houston Section NACE. early member 
NACE, Mr. Sharpe has been occupied with pro- 
duction and research protective coatings, 
with the various aspects protecting petroleum 
transportation equipment from corrosion. 
with Humble Pipe Line Co., Houston and 
graduate Rice Institute, Houston, Mr. Sharpe 
also chairman Technical Practices Com- 
mittee Internal Corrosion Facilities for 
Storage and Transportation Corrosion. 


Extensive Experience 
(Continued From Page 34) 


panies are considered, including some 
which are often neglected. Specific rec- 
ommendations are made for solving 
wide variety corrosion problems in- 
volving corrosion cracking, galvanic ac- 
tion between steel and copper, aluminum 
and brass and cables with and without 

Several unique corrosion problems are 
considered including water pockets, spot 
welded joints, concrete corrosion lead 
and nitrous oxide attack where corona 
forms. 

original steel subway transformer 
design described. Several hundred 
the new design are giving superior per- 
formance. 


Kulman 


Ringer 
Interference and Stray 
Current Problems Are 
Covered Papers 


Knotty problems that face engineers 
responsible for cathodic protection sys- 
tems where interference with adjacent 
structures where stray currents are 
significant are covered three the 
four papers scheduled for the Cathodic 
Protection Symposium given 
Kansas City March. The fourth paper 
one the extremely important sub- 
ject economics pipe line corrosion 
mitigation. 

The symposium, which has its 
chairman Wade, Transcontinental 
Gas Pipe Line Corp., Houston, will in- 
clude data protective 
stalled congested areas. 

The papers scheduled are: 


Abstract 


Fundamental Measurements for Corro- 
sion Investigation. Howell. 
The electrochemical nature corrosion 
provides practical method measur- 
ing the indicated effects electrical 
values. The fundamental concept cur- 
rent corrosion developed show 
the difference between stray and local 
cell action and the characteristics 
their measurement. Examples stray 
current 
given along with computations involved 
deciding adequate drainage. Ca- 
thodic and anodic areas created both 
stray and rectifier currents are described 

and methods mitigation outlined. 

brief discussion the types in- 
investigations the field and the rea- 
sons for their selection given. de- 
scription the stray current problems 
New Jersey included illustrate 
involved conditions that can exist. 

Tests and measurements relative 
cable failures caused local cell cor- 
rosion both manholes and duct sec- 
tions are covered and usual methods 
mitigation briefly discussed. 


Abstract 


Solution Cathodic Protection Inter- 

ference Problems. Ringer. 
When cathodic protection applied 
underground structure there pos- 
sibility corrosion nearby unprotected 
structures may accelerated the re- 
sult interference currents. This paper 
describes method obtaining data 
which permits determination the ex- 
tent interference before permanent 
installations are made indicates 


Vol. 


whether not bond between struc. 
tures prevent interferfence needed, 
The bond resistance can 
engineering basis. 

Data obtained the method are 
field time and thus eliminates cut and 
try methods and the need for 
surveys before and after permanent 
stallations are made. 

The method was evolved about 
years ago the late Dr. Pearson 
Sun Oil Co. connection with his 
development engineering methods for 
investigation and control stray cur- 
rents. Because cathodic protection cur- 
rents are the same nature stray 
currents with the exception they are 
controllable and steady, Pearson’s 
method has been found very 
cathodic protection work. based 
the fact the resistance through earth 
between structures and resistance 
between structure and earth given 
location constant and can treated 
ground structures are considered 
electrical network, thus permitting soly- 
ing cathodic protection 
measuring network constants 
proper location. Mathematical treatment 
the data thus obtained provides 
quired solutions easily and quickly. 

Proper location ground bed 
minimize effect interference foreign 
structures discussed. When ground 
beds are improperly located interference 
current may develop the foreign struc- 
ture which cannot eliminated 
bond. There generally always cor- 
rect location for ground bed reduce 
interference flow, and which 
right direction permit solution 
bonding. 


Economics Pipe Line Corrosion Miti- 

corrosion sour crude oil 
and storage tanks discussed. Protec- 
tive measures considered internal 
linings, corrosion inhibitors, non-metallic 
rous metals materials 
tion. Economics coatings and 
protection for controlling external cor- 
rosion pipe lines and tank bottoms 
examined. 


Abstract 


Corrosion Control Underground 
Power Cables New York. 
Kulman. 


Effective control cable sheath and 
pipe corrosion obtained program 
electrolysis surveys and tests and the 
design and installation mitigative 
equipment and measures. Periodic test- 
ing required. 

Locations corrosive areas are 
termined exploring vacant duct 
length cable. Measurements are made 
potential difference, and current and 
resistance. These indicate whether the 
cable anode cathode the test 
point, and magnitude the 
fluctuating, whether the result 
stray galvanic currents. Magnitude 
the current flowing between operating 
cable and probe indicates rate 
Resistance measurements give clue 
relative area cable sheath com 
tact with electrolyte and hence 
proximation the sheath area from 
which current discharged, 


(Continued Page 38) 
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By-Passing 
Because this strainer can 
cleaned and returned serv- 
should never necessary 
by-pass the product 
conventional strainers. 


Safeguards Meters 

Since solids are effectively 
removed and by-passing 
eliminated, the meters are 
positively protected against 
damage and accurate meas- 
urements are assured. 


Clean Product Always 
Monel screens any desired 
mesh 400 may used 
depending upon the degree 
cleanliness desired the 
product. 


Eliminates Dirty Work 
High-pressure rotating jets 
clean the strainer screen 
hydraulic impact one 
minute. This eliminates the 


dirty, time-consuming job 
manually removing and clean- 
ing conventional 
baskets. 


Centralized Controls 
pressure differential gauge 
and recorder (which tells the 
operator when the strainers 
need cleaning) and the selec- 
tor and starting switches are 
installed centrally lo- 
cated control panel. With the 
use electronic equipment, 
the entire strainer operation 
can made fully automatic. 
get the complete story 
this revolutionary fluid 
strainer, write for Bulletin 


JS-53. 


BOX 1184 HOUSTON, TEXAS 


CRAVER CO. 


Strassner 
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mechanical engineering from Oklahoma 
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Area Corrosion Engineer, Pacific Coast Area, 

Shell Oil Company production department. 
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chemistry, first went work for Shell 
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than papers kinetics and thermodynamics 

electrode processes, electrochemical meth- 
ods analysis and metallic corrosion. 
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Louisiana State University where work- 
ing toward his PhD degree. 
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his PhD degree Louisiana State University. 

author several papers the theory 


Indexes Delayed 


Issuance Author and Subject In- 
dexes the Battelle Technical Review 
has been postpoend. All recipients 
the “Review” will notified when these 
indexes available the Battelle 
Memorial Institute reports. 
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Oil and Gas Production Symposium 


Delahay Gamgoum 


Well, Pipeline and 
Inhibitor Study 


Papers Given 


Papers corrosion control pump- 
ing wells, pipeline systems, the 
use radiotracers check inhibitor 
efficiency and production equipment 
stress corrosion cracking are scheduled 
for the Oil and Gas Production Sympo- 
sium Kansas City. Reports practical 
experience and laboratory tests are in- 

Buchan, Humble Oil and Re- 
fining Co., Houston, and Greco, 
United Gas Corp., Shreveport, La. are 
chairman and co-chairman respectively. 

The papers are: 


Abstract 


Survey Corrosion Control Califor- 
nia Pumping Wells. Frank 
Davie and Preston Hill. 

Results corrosion control repre- 

sentative group California wells are 

summarized. Data was furnished 

NACE Corrosion Oil and 

Gas Well Equipment, California and 

was collected and correlated using hand 

punch Data covers fields and 

companies and some 350 wells varying 

from 1000 8000 feet pump depth 
and producing 1000 barrels daily 
gross. 

The survey indicates inhibitors have 
produced far average per- 
cent reduction pulling jobs. Material 
replacements have been reduced 
even greater percentage. 


Abstract 


Application Radiotracers the Study 
Oil Well Fluids. Paul Delahay, 
Hassan Gamgoum, Jose Juliano 
and Jacob Strassner. 

Experimental methods are described for 

the study the kinetics the desorp- 

tion adsorption inhibitors from steel. 

Specimens coated with monolayer 

inhibitor are desorbed medium 

which initially does not contain any in- 
The inhibitor labeled with 

determined means end-window 

counter, Description process followed 
repeating measurements various 
time intervals. 

media containing sulfide ions de- 
sorption complicated progressive 
coating specimen ferrous sulfide. 


CORROSION ENGINEERS 


Rate the latter process followed 
adding the corroding medium 
amount tagged sulfide (Sulfur 35), 
Results are summarized diagrams 
showing variations the 
quantities with time: Surface 
tration inhibitor and the rate cor. 
rosion. Conclusions are drawn the 
degree protection achieved sys. 
tems which adsorption inhibitor 
injected periodically. 


Abstract 


Corrosion Control Creole’s Lake 
Maracaibo Pipeline System. Frank 
Chuck. 

More than 1200 miles pipeline are 
needed handle Creole Petroleum Cor. 
poration’s Lake Maracaibo production 
move from wells flow stations and 
then terminals shore. 


The corrosion history 
practices the 1930’s, the switch 
bare pipe during World War 
the resumption pipe coating 
Life histories all pipelines are kept 
tion and from these much useful infor- 
mation can drawn. Statistical studies 
the corrosion rates bare pipelines 
and the annual cost corrosion are 
presented. Effectiveness magnesium 
anodes and rectifier protection bare 
pipelines discussed. 


Abstract 

Sulfide Corrosion Cracking Produc. 

tion Equipment. Treseder. 
Field experience with sulfide corrosion 
cracking production equipment, par- 
ticularly tubnig and casing sour and 
gas-condensate and high pressure sour 
oil wells summarized along with data 
from recent field tests. Preventive meas- 
ures are described including selection 
materials with susceptibility 
cracking and Laboratory 
and field test methods are reviewed. 

General status the sulfide corrosion 
cracking problem exists described 
and future problems involved very 
deep sour wells considered. 


Interference 
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makes possible, using these 
estimating the expected life the cable 


110 locations total 550 
amperes stray current drained from 
cables rapid transit grounds. 
protection applied mitigate 
sion caused soil conditions. 

Pipe type cable systems are coated 
with asphalt mastic and 2-volt storage 
battery connected the 
ground connection each the 
pipe. 

Existing test methods are 
for stray current and galvanic 
surveys but they are inadequate 
mating severity corrosion caused 
soil. Lack aeration being one the 
primary factors soil corrosion, 
necessary that more attention 
aeration the reduction-oxidation 
tential the soil. The Starkey 
Wight soil redox probe appears 
suitable for measurements wet 
but requires further development for 
moist 
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invitation from 


BRANCE-KRACHY CO: 


Visit with and your friends 


BOOTHS NO. AND 


NATIONAL CONVENTION 


March 15-19 


MUNICIPAL AUDITORIUM KANSAS CITY 


SEE OUR NEW 


SEE OUR OTHER CATHODIC EQUIPMENT— 


Rectifiers Graphite anodes and backfill Wire and 
cables Magnesium and zinc anodes Insulating ma- 
terial Measuring instruments Welding and soldering 
equipment Wrapping tape Pipe line insulators and 


seals 
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CORROSION 


Pipe Line and Underground 


Corrosion 


General Corrosion Problems 


Round Tables 


Round Table Discussion Sessions Always 
Are Popular Annual NACE Conferences 


The Pipe Line and Underground Cor- 
rosion Round Table and the General 
Corrosion Problems Round Table have 
proved among the most popular 
events the technical program 
NACE Conferences. These discussion 
sessions, featured the free exchange 
information, are unrehearsed, unre- 
corded and informal. 

Titterington, Pipe Line Anode 
Corp., Tulsa, chairmna and Bar- 
rett, Stanolind Oil and Gas Co., Tulsa, 
co-chairman the Pipe Line session. 

Stout, Washington University, 
St. Louis, chairman and Fisher, 
Monsanto Chemical Co., Everett, Mass., 
co-chairman the General Problems 


Room Assignments 
For Principal Sessions 


Assignments room the principal 
events scheduled during the NACE 
Tenth Annual Conference 
tion Kansas City March have been 
made follows: 


Monday, March 
Committee Meetings, see de- 
tailed list elsewhere. 


Tuesday, March 
Morning 
Business Meeting—Little 
Theater, Floor. 
10-11:30—Corrosion Principles Sym- 
Theater, Floor. 
10-11:30—Non-Destructive Testing 
Symposium—Room 600, 6th Floor. 
Afternoon 
2-4:30—Refinery Industry Symposium 
—Little Theater, Floor. 
2-4:30—Costs Corrosion Symposium 
—Room 600, 6th Floor. 
Lecture: Corro- 
sion Fundamentals No. 1—Little 
Theater, Floor. 
Movies 
2:30-3:30—Room 400, 4th 


Wednesday, March 
Morning 
9-11:30—Chemical Industry Sym- 
posium—Little Theater, Floor. 
9-11:30—Pipe Line Coatings Sym- 
posium—Room 600, 6th Floor, 
Afternoon 
2-4:30—Chemical Industry Symposium 
Theater, Floor. 
2-4:30—Power and Communication In- 
dustry Symposium—Room 600, 6th 
Floor. 
2-4:30—Pipe Line Group Discussions— 
Hotel President; Rooms 211, 215, 
217, 219, 221, 225, 227 and 229. 
4:30-5:30—Educational Lecture: Corro- 
sion Fundamentals No. 2—Little 
Theater, Floor. 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


2:30-3:30—Room 400, 4th Floor. 


Supp 


Thursday, March 
Morning 


posium—Room 600, 6th Floor, 


Vol. 


9-11:30—Cathodic Protection 


9-11:30—Oil and Gas Production Sym. 
posium—Little Theater, 1st Floor, 


Afternoon 


Floor. 


2-4:30—Elevated Temperature 
sion Symposium—Room 600, 6th 


2-4:30—Pipe Line and 
Corrosion Round 


Theater, Floor. 


Lecture: 


Theater, Floor, 
Friday, March 


Morning 
9-11:30—General 


Movies 


sion Fundamentals No. 3—Little 


Round Table—Room 600, 6th 
9-11:30—Protective Coatings 
posium—Little Theater, Floor, 


Quality spectrographically analyzed 
anodes. 
Fast Service anodes. 


Custom manufacturing for special 
problems. 


Consulting and engineering 
service. 


save money when you depend 
AN-SPEC anode specialists our 
only business cathodic portection 
and our goal better and faster 
service. Our specialized ability avail- 
able help you solve all your 
cathodic protection problems. 


Pipeline Supply 
912 West 
Texas 


Ltd. 
11102 Jasper Aven 


2230 Magnolia 
Edmonton, Alberta 
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Bitumastic Enamel being machine-applied section Biggest Inch.” 


“The Biggest Inch” gets the best barrier 


“The Biggest Inch” was recently 
completed Texas. 465 miles long, 
this pipe line one the largest 
single carriers crude oil the 
United States. river oil rolls 
through this 26-inch line the rate 


301,000 barrels daily. 


Exterior surfaces this steel line 
are protected against corrosion 
protective 
coating that has proved its worth. 
Many oil and gas pipe lines, pro- 
tected Bitumastic Enamel and 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 204-T, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, 


years ago, are still excellent 
condition today. 

There are many properties that 
make Bitumastic Enamel the best 
barrier against corrosion. Here are 
some: High resistance water; 
High electrical resistance; 
High resistance soil chemicals; 
Stability under soil stress; Last- 
ing ductility. 

Whether you’re interested pro- 
tecting large small lines, oil 
gas lines, will pay you specify 


ENAMEL 


Bitumastic Enamel. Get touch 

with one the offices listed below. 

Our representative will glad 

tell you all about Bitumastic Enamel. 
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Elevated Temperature Corrosion 


Symposium 


Brush 


About the Authors 


included under the heading Refinery Industry 
Symposium appearing previously this section. 


BRUSH—Since 1951 has worked the 
Metallurgical Engineering Unit the Knolls 
Atomic Power Laboratory, principally investi- 
gating the behavior engineering alloys 
high temperature liquid holds 
from Massachusetts Institute Technology 
and before joining Knolls worked for five years 
corrosion engineer the General Electric 
Chemical Division. 


RICHARD GREENE—Now member the 
International Nickel Field Service 
personnel, was graduated from Rensselaer 
Polytechnic Institute 1942 with 
metallurgical engineering. was employed 
production control metallurgist Wyman- 
Gordon Co, graduation working with steel, 
aluminum and magnesium wrought alloys. 
1945 became associated with Inco, joining 
the staff the Research Laboratory and 
specializing the development cast ferrous 


ROBERT LAD—Head the Chemistry 
Materials Section, NACA, Lewis Flight Pro- 
pulsion Laboratory. has physical 
chemistry and PhD inorganic chemistry 
from University Chicago. His experience in- 
cludes research boron hydride chemistry, gas 
adsorption, mass spectrometry and hydrocarbon 
combustion. For four years has been working 
solid state physics and the mechanism 
mass transfer and corrosion molten salts and 


WILLIAM MANLY—Presently with the Oak 
Ridge National Laboratory, has conducted 
research materials problems nuclear re- 
actors. Educated Antioch College and 
the University Notre Dame, worked 
Battelle Memorial Institute while attending 
Antioch and research fellow Notre 
Dame, After receiving from Notre Dame 
began working the Oak Ridge laboratory. 
member the ASM, AIME and NACE. 


FREDERICK SEFING—He came work for 
The International Nickel Co., Inc., 1937 
after teaching metallurgy for years and do- 
ing consulting work for 10. concerned 
with the development alloyed cast irons, 
including problems production and special 
casting uses involving resistance heat, cor- 
rosion and wear. was graduated from Lehigh 
University metallurgical engineering and has 
from Penn State University. 

Additional copies are avail- 
able 50c each NACE members and 
each non-members. 


Sefing 


High Temperature 
Corrosion Data 
Metals Given 


Data the relative corrosion resist- 
ance several metals subjected high 
temperatures will given the five 
papers presented during the Ele- 
vated Temperature Corrosion Sympo- 
sium. These include information cast 
irons, ductile cast irons used for grate 
bars and the corrosion behavior high 
alloys subjected molten salts. These 
latter materials and conditions are those 
common atomic fission installations. 

Fritzlen, The Haynes Stellite 
Company, Union Carbide and Carbon 
Corp., Kokomo, Ind., chairman, and 
Skinner, The International Nickel 
Co., Inc., New York, co-chairman the 
symposium, 

The papers given are: 


Abstract 

Cast Irons High Temperature Serv- 

ice. Richard Greene and Fred- 

erick Sefing. 
Cast irons grate bars and furnace 
doors until recently have been compared 
principally their comparative growth 
properties. Since this did not evaluate 
the life expectancy accurately, tests 
the rate oxidation oxygen pene- 
tration rates inches penetration per 
year were conducted. These tests are 
described this paper, with results 
plain and low alloyed cast irons and 
highly alloyed austenitic cast irons 
several environments. Some description 
how cast iron deteriorates with growth 
also included. Various typical appli- 
cations simple cast irons, low al- 
loyed cast irons, austenitic cast irons 
and the ductile varieties cast iron and 
austenitic cast irons are described with 
the engineering reasons for their eco- 
nomical use high temperature service. 


Vol. 


Abstract 


Oxidation Plain, Alloyed, and 
tile Irons 1300°F. Cam. 
eron. 

Oxidation tests 4000 hours dy. 

ration 1300 degrees were made 

ordinary flake graphite gray irons, duc. 
tile iron and highly alloyed cast iron 
having both flake and spheroidal 
ite. concluded that ductile irons 
possess resistance oxidation markedly 
better than that flake graphite irons 

highly alloyed irons the difference 

less pronounced this 

Specimens were exposed atmos. 

pheric tempering furnace equipped with 

fan for circulation air. 


Abstract 


Corrosion Behavior High Tempera. 
ture Structural Metals Fused Salts, 
Manly. 

Corrosion behavior various structural 
metals has been determined the fused 
fluorides and hydroxides 
ture range 600 800 degrees Re- 
sults these tests 
alloys have suitable corrosion resistance 
fused fluorides for use high tem- 
perature plumbing systems. Study shows 
the basic corrosion mechanism fused 
fluorides Inconel the selective 
lution chromium from the solid solu- 
tion Inconel lattice. has been found 
that additives will decrease the corro- 
sive effect the fluorides. 

Only the more noble metals such 
nickel, silver, gold, copper have cor- 
rosion resistance 800 degrees the 
hydroxide. However, these metals suffer 
from phenomenon known mass 
transfer which characterized the 
removal metal from the 
and its deposition the 
corrosion test employing tempera- 
ture gradient. 


Abstract 


Construction Materials for Liquid So- 
dium Systems. Brush. 

agent nuclear power plants has re- 
sulted new phase corrosion tech- 
nology evaluate the surface properties 
temperature, irradiated, liquid 
cooled heat transfer systems. 

pure sodium, engineering 
may subject mass transport 
fects, preferential solution alloying 
mating surfaces. Trace amounts im- 
purities, difficult remove, result 
damaging oxidation and also act 
centuate preferential solution phenom- 
ena, particularly decarburization 
intergranular attack. 

The resistance alloys attack 
sodium has been investigated 
and dynamic laboratory tests 
pilot plant heat transfer systems. 
tensive laboratory data and service 
formance indicate that the design 
neer has wide selection materials 
construction that will 
tory service high temperature sodium 
systems. 


Abstract 
Study Corrosion and Mass 
fer Nickel Molten Sodium Hy- 
droxide. Robert Lad and Sidney 
Simon, 
terial for molten sodium hydroxide 


hampered high temperatures cor 


(Continued Page 44) 
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SUPER 
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arkedly 
with 
and 
other strong corrosive agents 
ructural 
fused 
pera- 
sistance For greater freedom from corrosion troubles, extended equipment life, less 
down-time for replacements, and reduced costs chargeable severe corrosion. 
shows 
fused 
tive so- 
For extraordinary resistance corrosive attacks sul- 
(available sheet and plate well ions, temperatures boiling. Carpenter Stainless 
tubing and pipe) No. completely resistant arsenic, benzoic, car- 
the bonic, citric, fatty, maleic, oleic, picric, pyrogallic, stearic, 
suffer tartaric and mixed acids; acid-zinc solutions; acetate 
mass solvents and host other strong corrodents. Its superi- 
the ority over other corrosion-resistant materials severe 
conditions has been amply demonstrated plants pro- 
ducing synthetic rubber, high-octane gasoline, solvents, 
explosives, heavy and organic chemicals, pharmaceuti- 
cals, metal products, foods, and atomic energy. This super 
stainless has excellent mechanical properties and 
adaptable all fabricating operations. 
4 
transfer 
has For tubing pipe that will effectively resist the highly 
corrosive action acid all concentra- 
tions all temperatures. Carpenter Alloy offers strong 
resistance also phosphoric acid, other halogen acids, 
and reducing solutions. Toughness, excellent strength even 
elevated temperatures, and workability are other de- 
irable advant Alloy 
ding 
For enduring resistance strong oxidizing conditions 
encountered with nitric acid, free chlorine, aqueous 
solutions containing chlorine hypochlorites, and acid 
solutions ferric and cupric salts. Alloy highly resis- 
Why worry along with ordinary corrosion-resistant 
static can now get these super alloys without restrictions hydrochloric, phosphoric acids. Com- 
and for any application? Contact your nearest parable physical properties alloy steel, Alloy 
ms. Carpenter representative for complete information. readily machined, formed and welded. 
The Carpenter Steel Company, Alloy Tube Division, Union, 
nateriais 
sodium Houston Newark San Francisco 
Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. 
iner 
oxide 
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and chief engineer Metallizing Engineering 
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1937. holds mechanical engineering 
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and worked for Sterling Electric Motors and 
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SEYMOUR—Mr. Seymour, who techni- 
cal director Atlas Mineral Products Co., 
Mertztown, Pa., frequent contributor 
technical material plastics Corrosion, 
and has appeared the technical programs 
many national, regional and section meet- 
ings the NACE. author 500-page 
book now press, “Plastic Materials Con- 
struction” and numerous other contributions 
standard texts plastics besides being the 
originator patents. member more 
than American and foreign technical organi- 
zations, active head their committees 
and other ways. 


ROBERT SPRAUL—Mr. Spraul manager 
the Research and Testing Laboratory the 
General American Transportation Company, 
East Chicago, Ind. With PhD physical 
chemistry from Indiana University, Mr. Spraul 
has been research chemist for American Can 
Company, Maywood, associate physical 
chemist and supervisor physical chemistry 
research, Armour Research Foundation, Chicago 
and assistant the director the laboratory 
which now manager. 


Synthetic Resins, 
Tank Car Linings, 
Metallizing Covered 


Some the characteristics and uses 
synthetic resins used for coatings, 
special tests for evaluating linings for 
tank cars and advantages coating sys- 
tems sprayed metal underfilms 
are covered the four papers the 
Protective Coatings Symposium. Labo- 
ratory and in-service test data are in- 
cluded some aspects these mate- 

Senatoroff, Southern Counties 
Gas Company California, Los Ange- 
les, chairman and Meyer, St. 
Louis Metallizing Co., St. Louis, Mo., 
co-chairman the symposium, 

The papers are: 


Abstract 


Laboratory and Plant Evaluation 
Liquid Neoprene Coatings. 
Seymour. 

While natural rubber and some the 

butadiene rubbers can dissolved 

organic solvents, none will yield high 
solids solution similar that obtained 


from Neoprene KNR. Neoprene was 
introduced about years ago 


result fundamental work Father 
Nieuwland Notre Dame University 
and subsequent investigation 
Pont chemists. 

Specialty grades Neoprene for use 
AC, for adhe- 
sives and KNR for coatings are avail- 
able commercially. While KNR may 
softened mill more readily and 
more soluble than other forms resem- 
bles other vulcanized Neoprene products 
when cured. its liquid form, Neoprene 
KNR actually reinforced with carbon. 
The heavy film deposited has greater 
resistance abrasion and weathering 
than that any other elastomer and 
addition its resistance impact, heat 
and corrosives least equal those 
the best thermoplastic protective cov- 
erings. 

Thus liquid Neoprene, brushable 
sprayable coating and trowel cement 
has been used for about years pro- 
tect chemical process equipment. 
continually being rediscovered testing 
programs, but, spite superior per- 
formance, Neoprene coatings are pro- 
duced less than manufacturers. 

Laboratory tests films and coated 
panels show Neoprene essentially 
unaffected over long periods time 
inorganic alkalies, salts and most min- 
eral acids. These tests have been sub- 
stantiated under service conditions 
ships, power plant equipment 
chemical process industries throughout 
the world. 


Abstract 
Coating Testing for Tank Car Linings. 

Robert Spraul. 

Corrosion problems associated with tank 
car shipments differ from those sta- 
tionary vessels because frequent load- 
ing and unloading, and incompltee 
unloading, the latter producing condi- 
tions the tank conducive serious 
damage. 

Condition for preferred use 
requirement interior coatings for tank 
cars are discussed. 
such dilution, aeration, liquid and 
vapor phase contact, presence mois- 
ture, separation phases and heat are 
covered. 

While long term tests would provide 
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best information coating life, usually 
time requirements force reliance 
celerated studies, Testing methods 
reviewed and their usefulness evaluated 
particular testing method incorpo. 
rating partial immersion 
panel, aeration, humidity heat 
described and results given. 

Some data actual tank car applica. 
tions are presented. 


Abstract 


Metallized System Coatings. 

Ingham. 

Metallized coatings zinc 
num have been used protective 
ings for iron and steel for about 
years. Many coatings were used 
metal without after painting, while many 
were followed application some 
kind coating. There was formerly 
organized way for using coatings 
metallizing, the usual reasons for doing 
being based considerations ap- 
pearance and the coatings’ suitability for 
steel, rather than its applicability 
aluminum. 

Experience proved, however, some types 
paints increased the life sprayed 
coatings while other paints were 
mental them. About years 
development program begun 
evaluate organic coatings 
with sprayed zinc aluminum. This 
vestigation showed some organic 
ings produced results superior 
secured from either coating alone and 
this resulted the investigation 
coating systems combining metallic and 
organic materials. 

Resulting were number 
cial coating systems combining 
aluminum with organic 
especially vinyls and rubbers. The new 
systems are thinner, less expensive 
far superior either plain metal 
ings plain organic coatings for the 
protection iron and steel. 


High Temperature 


(Continued From Page 42) 


rosion and mass transfer whenever 
temperature gradient present the 
system. Free convection studies 
laboratories and preliminary studies 
NACA Lewis laboratory showed 
amount mass transfer strongly 
fected variables such 


level, temperature gradient, flow 


composition both the caustic and the 
nickel. was found that normal care 
the control these variables 
reproducibility the order 200 
300 percent. free convection test 
developed which yielded results 
plus minus percent and 
possible study effects the differ 
ent variables and investigate 
tiveness additives. Relation 
mass transfer rate and temperature gr 
dient was established 
ture range 1400 1600 
materials the caustic were 
also. 
Induced flow experiments 
ties feet per second were 


independent variations flow rate 


temperature gradient. This system 


tained other metal but that 
study and required pump, 
flowmeter. variety additions 
made the caustic provide 
comparison with those derived from 
convection tests. 
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usually ment damage and evaluation results. 
Popular Educational Lectures Scheduled Consideration tests natural environ- 
are ments and process solutions included. 


heat 


For Presentation Kansas City Conference 


Three educational lectures are sched- 
uled given during the Kansas 
City Conference March. These popu- 
the technical program were 
because their first appearance 
NACE Conference 1953 brought 
standing room only audiences. Those 
scheduled given this year are ex- 
pected equally popular. Authors 
lone time practical 


Abstract 
Cathodic Protection. Weast, 

Case Institute Technology, Cleve- 

land, Ohio. 

Cathodic protection will discussed 
from the standpoint that basically 
the controlled application electrical 
energy opposition the electrical 
energy released during normal corrosion 
metal and that involves elec- 


Registration Hours 


And Places Listed 


Registration hours and places have 
been set follows for the Kansas City 

Sun., Mar. 14—12 noon-5 pm, 14th Street 
entrance only. 

Mon., Mar. 15—7:30 am-5 
14th Street entrances. 


pm, 13th and 


14th Street 


are scheduled discuss fun- electrolyte and the flow Mar. 16—8 am-5 pm, 

bare stress corrosion, cathodic electrical current together with ac- entrance. 

ile many protection and the design and interpre- companying chemical reactions. Funda- 7:30 am-10 and pm-2:30 pm, 13th 
some tation field and service corrosion tests. mental and simple applications will Street 

nerly The papers are: outlined illustrating the role resist- Mar.17—8 am-5 pm, Street 
ngs Over ance magnitude current flow, polari- 

doing Abstract zation and the change the potential Thurs., Mar. 18—8 am-5 pm, 14th Street 

bility Lecture “Stress Corro- Fri., Mar. 19—8 am-9:30 am, 14th Street 


Zine 


sion.” Harwood, office Na- 


Abstract 
Design and Interpretation Field and 


entrance. 
All registration will the Munici- 


The stress and deformation Service Tests. pal Auditorium. Exhibitors registrations 
the nature, rate and distribution LaQue, The International Nickel Co., accepted Registration Desk, 
corrosion reactions discussed. Factors New York. 14th Street entrance only. 

stress corrosion attack are paper reviews critically several 

including composition, stress, methods undertaking field and service NYU Research Grows 

patible ment, microstructure and time. tests and the interpretation 


This in- 


ilized mechanism stress cor- 


presented and explanation 


q rosion 


and application results. Attention 
given such details selection test 


Research activity New York Uni- 


cracking several marking for identification, creased percent the last 
number specimens tested, heat year and passed the $2,000,000 mark. 
treatment and welding, effects stress, Achievements the research engineer 
surface finish, dimensions and shapes are necessary social and cultural 
c ‘ > — . . . . 
test pieces, methods support, possible progress, despite the fact that pri- 
stress corrosion reactions empha- effects, hot and cold wall effects, marily preoccupied with the material 
sized. Methods prevention are reviewed corrosion products, examina- Dr. Harold Work, director 
coatings briefly. tion specimens after exposure, assess- the division said. 
The new 
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WHAT ASBESTOS PIPE LINE FELT 
YOU NEED? 


NICOLET 
NICOLET 
NICOLET 
NICOLET 
NICOLET 


ASBESTOS PIPE LINE FELT. 
PERFORATED ASBESTOS PIPE LINE FELT. 
ASBESTOS PIPE LINE FELT. 


these standard products not meet your specifications will 
pleased work with your engineers solve your problem. 


You are cordially invited visit during the NACE Convention Kansas 
City, March 15-19. Booths 131 and 132. 


EASTERN DISTRIBUTOR: 


SOUTHEASTERN DISTRIBUTOR: 


Anti-Corrosion Mfg. Co., 
2464 Memorial Drive, Atlanta, Ga. 


Stuart Steel Protection Corp., 


fret 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Kansas City Exhibition Largest 


What already the largest exhibition 
the National Association Corrosion 
Engineers likely even larger. 
Murrey, 1954 conference exhibi- 
tion committee chairman, reported Janu- 
ary that 130 spaces had been sold 
companies the Kansas City Munic- 
ipal Auditorium for the March 15-19 
meeting. This leaves only the 141 
exhibit spaces remaining unassigned. Mr. 
Murrey believes more will 
fore the opening day the conference 
and there some reason believe the 
exhibit will sold out that time. 

The exhibit will open registrants 
the conference and visitors from 
and Thursday, March 16, and 18, and 
from noon Friday, March 19. 
The variety and completeness this 
year’s exhibition make well worth the 
special attention those attending the 
conference, Mr. Murrey believes. 

Following list companies as- 
signed space the exhibition: 

Alrose Chemical Co. 

Aluminum Company America 
Amercoat Corp. 

Ampco Metal, Inc. 
Anderson-Prichard Oil Corp. 
Apex Smelting Co. 

Armour Chemical Division, 

Armour and Co. 

The Barrett Division, 

Allied Chemical Dye Corp. 
Barrows Porcelain Enamel Co. 
Bart Manufacturing Corp. 

Byers Co. 


Brance-Krachy Co., Inc. 

Branson Instruments, Inc. 

Stewart Browne Mfg. Co., Inc. 

Calgon, Inc. 

Carboline Co. 

Cathodic Equipment Co. 

Cathodic Protection Service 

Centriline Corp. 

The Chemical Corp. 

Clementina, Ltd. 

Coast Paint Lacquer Co., Inc. 

Consolidated Enterprises, Inc. 

Crane Co. 

Crose Manufacturing Co. 

Crutcher-Rolfs-Cummings, Inc. 

The Dampney Co. 

Dearborn Chemical Co. 

Deady Chemical Co. 

The Dow Chemical Co. 

Dowell, Inc. 

Dresser Manufacturing Division, 
Dresser Industries, Inc. 

The Duriron Co. 

Eastman Chemical Products, Inc. 

Electro Rust-Proofing Corp. (N. J.) 

Federated Metals Division, 


American Smelting Refining Co. 
Good-All Electric Manufacturing Co. 


Gray Co., Inc. 

Haynes Stellite Co., Division 
Union Carbide and Carbon Corp. 

Harco Corp. 

Hercules Powder Co. 

Hill, Hubbell Co. 

Hills-McCanna 

Industrial Metal Protectives, Inc. 

Insul-Mastic Corp. America 

The International Nickel Co., Inc. 

Johns-Manville Sales Corp. 


COMPLETE CORROSION MITIGATION 
PRODUCT AND EQUIPMENT LINE 


Invite Your Immediate Inquiry Call Write Wire 


MIDDLE WEST COATING SUPPLY 


207-A Daniel Bidg. 
P. O. Box 153 


TULSA, OKLAHOMA 


Telephone 2-5215 
or 2-5216 


Kansas City Pipe Coating Co. 

Koppers Co., Inc, 

Ladish Co. 

Lebanon Steel Foundry 

Lukens Steel Co. 

Metallizing Engineering Co., Inc. 

Michigan Pipe Co. 

Middle West Coating Supply 

Midwest Pipeline Service Co. 

Midwestern Engine Equipment 

The Natasco Co. 

National Carbon Co., Division 
Union Carbide and Carbon Corp. 

Nelson Electric Manufacturing Co. 

The New Jersey Zinc Co. 

Nicolet Industries, Inc. 

Owens-Corning Fiberglas Corp. 

Perrault Equipment Co. 

The Pfaudler Co. 

The Philip Carey Mfg. Co. 

Pipe Line Anode Corp. 

Pipeline Coating and Engineering Co, 

Pittsburgh Coke Chemical Co. 

Plastic Engineering Sales 

Protective Coatings Corp. 

Reilly Tar Chemical Corp. 

Remco Pipeline Supply Co. 

Royston Laboratories, Inc. 

Rust-Oleum Corp. 

Saran Lined Pipe Co. 

Service Engineers, Inc. 

Socony Paint Products Co. 

The Spee-Flo Sales Corp. 

Standard Pipeprotection, Inc. 

The Stearns Co. 

Stoneware Co. 

The Tapecoat Co. 

Thornhill-Craver Co, 

Tnemec Co., Inc. 


(Continued Page 48) 
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FOR LOWER MAINTENANCE COSTS 
WRITE INTO YOUR SPECIFICATIONS 


Don’t take chance avoiding heavy main- 
tenance and repair costs caused corrosion. 


Tygon Plastic Paint Coatings have been 
proved years exposure such corrosives 
sulphuric, hydrofluoric, nitric, hydrochloric, 
sodium hypochlorite, potassium hydroxide (in 
fact, Tygon Plastic Paint Coatings will resist the 
fumes virtually all acids and alkalies except 
glacial acetic and fuming nitric). 

Tygon Paint inert most alcohols, fresh 
salt water, oil and grease...stands 
under abuse that quickly kills ordinary coatings. 


ANTI-CORROSIVE MAINTENANCE 


your own plant... 


Your own maintenance crew can easily use Tygon 

Plastic Paint Coatings to protect walls, structural 

steel, tank exteriors, fume hoods and ducts, etc, 

se on w » metal or concrete. Ly 

Would you like free test sample? Write today 
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The perfect compan- 
ion for TYGON 
PAINT TYGO- 
RUST, the “no-prep” 
vinyl primer. 


There are 

other things about Tygon 

Paint Coatings like: 
cracking, checking crazing; really flexible 
film that “gives” under impact without chip- 
ping flaking; high electrical insulating 
properties; film that non-toxic, non- 
contaminating and non-flammable. 


Tygon Plastic Paint Coatings are available 
colors, too: white, red, gray, green, aluminum, 
black and clear. 


STONEW 


CORROSION—NATIONAL ASSOCIATION 


Kansas City Exhibition Largest 


What already the largest exhibition 
the National Association Corrosion 
Engineers likely even larger. 
Murrey, 1954 conference exhibi- 
tion committee chairman, reported Janu- 
ary that 130 spaces had been sold 
companies the Kansas City Munic- 
ipal Auditorium for the March 15-19 
meeting. This leaves only the 141 
exhibit spaces remaining unassigned. Mr. 
Murrey believes more will 
fore the opening day the conference 
and there some reason believe the 
exhibit will sold out that time. 

The exhibit will open registrants 
the conference and visitors from 
and Thursday, March 16, and 18, and 
from noon Friday, March 19. 
The variety and completeness this 
year’s exhibition make well worth the 
special attention those attending the 
conference, Mr. Murrey believes. 

Following list companies as- 
signed space the exhibition: 

Alrose Chemical Co. 

Aluminum Company America 
Amercoat Corp. 

Ampco Metal, Inc. 
Anderson-Prichard Oil Corp. 
Apex Smelting Co. 

Armour Chemical Division, 

Armour and Co. 

The Barrett Division, 

Allied Chemical Dye Corp. 
Barrows Porcelain Enamel Co. 
Bart Manufacturing Corp. 

Byers Co. 


Brance-Krachy Co., Inc. 

Branson Instruments, Inc. 

Stewart Browne Mfg. Co., Inc. 

Calgon, Inc. 

Carboline Co. 

Cathodic Equipment Co. 

Cathodic Protection Service 

Centriline Corp. 

The Chemical Corp. 

Clementina, Ltd. 

Coast Paint Lacquer Co., Inc. 

Consolidated Enterprises, Inc. 

Crane Co. 

Crose Manufacturing Co. 

Crutcher-Rolfs-Cummings, Inc. 

The Dampney Co. 

Dearborn Chemical Co. 

Deady Chemical Co. 

The Dow Chemical Co. 

Dowell, Inc. 

Dresser Manufacturing Division, 
Dresser Industries, Inc. 

The Duriron Co. 

Eastman Chemical Products, Inc. 

Electro Rust-Proofing Corp. (N. J.) 

Federated Metals Division, 


American Smelting Refining Co. 
Good-All Electric Manufacturing 


Gray Co., Inc. 

Haynes Stellite Co., Division 
Union Carbide and Carbon Corp. 

Harco Corp. 

Hercules Powder Co. 

Hill, Hubbell Co. 

Hills-McCanna Co. 

Industrial Metal Protectives, Inc. 

Insul-Mastic Corp. America 

The International Nickel Co., Inc. 

Johns-Manville Sales Corp. 


COMPLETE CORROSION MITIGATION 
PRODUCT AND EQUIPMENT LINE 


Invite Your Immediate Inquiry Wire 


MIDDLE WEST COATING SUPPLY 


207-A Daniel Bidg. 
P. O. Box 153 


TULSA, OKLAHOMA 


Telephone 2-5215 
or 2-5216 
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Kansas City Pipe Coating Co. 

Koppers Co., 

Ladish Co. 

Lebanon Steel Foundry 

Lukens Steel Co. 

Metallizing Engineering Co., Inc. 

Michigan Pipe Co. 

Middle West Coating Supply 

Midwest Pipeline Service Co. 

Midwestern Engine Equipment Co, 

The Natasco Co, 

National Carbon Co., Division 
Union Carbide and Carbon Corp. 

Nelson Electric Manufacturing Co. 

The New Jersey Zinc Co. 

Nicolet Industries, Inc. 

Owens-Corning Fiberglas Corp. 

Perrault Equipment Co. 

The Pfaudler Co. 

The Philip Carey Mfg. Co. 

Pipe Line Anode Corp. 

Pipeline Coating and Engineering Co, 

Pittsburgh Coke Chemical Co. 

Plastic Engineering Sales Co. 

Protective Coatings Corp. 

Reilly Tar Chemical Corp. 

Remco Pipeline Supply Co. 

Royston Laboratories, Inc. 

Rust-Oleum Corp. 

Saran Lined Pipe Co. 

Service Engineers, Inc. 

Socony Paint Products Co. 

The Spee-Flo Sales Corp. 

Standard Pipeprotection, Inc. 

The Stearns Co. 

Stoneware Co. 

The Tapecoat Co. 

Thornhill-Craver Co, 

Tnemec Co., Inc. 
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FOR LOWER MAINTENANCE COSTS 
ATIONS 


WRITE INTO YOUR SPECIFIC 


Don’t take chance avoiding heavy main- 
tenance and repair costs caused corrosion. 


Tygon Plastic Paint Coatings have been 
proved years exposure such corrosives 
sulphuric, hydrofluoric, nitric, hydrochloric, 
sodium hypochlorite, potassium hydroxide (in 
fact, Tygon Plastic Paint Coatings will resist the 
fumes virtually all acids and alkalies except 
glacial acetic and fuming nitric). 

Tygon Paint inert most alcohols, fresh 
salt water, oil and grease...stands 
under abuse that quickly kills ordinary coatings. 


ANTI-CORROSIVE MAINTENANCE 
your own 


Your own maintenance crew can easily use Tygon 
Plastic Paint Coatings protect structural 
steel, tank exteriors, fume hoods and ducts, 
Apply spray gun brush—air dries quickly. 


Would you like free test sample? Write today 


The perfect compan- 
ion for TYGON 
PAINT TYGO- 
RUST, the “no-prep” 
vinyl primer. 


There are 
other things about Tygon 
Paint Coatings like: 
cracking, checking crazing; really flexible 
film that under impact without chip- 
ping flaking; high electrical insulating 
properties; film that non-toxic, non- 
contaminating and non-flammable. 


Tygon Plastic Paint Coatings are available 
colors, too: white, red, gray, green, aluminum, 
black and clear. 


February, 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS Vol. 


Technical 
Meetings Scheduled 


Monday Morning, March 15, 1954 
Committee 


11:30-12:30 


HOW 


HAS STOOD THE TEST TIME 
SOLVE CORROSION PROBLEMS 


TP6 (Sub-Comm. Chm. 
Co-Chm.) 


Wednesday Morning, March 17, 


Actual experiences like these 
show what TAPECOAT coal tar 
protection can for you. 


Use TAPECOAT combat cor- 

rosion above below ground 

gathering lines, transmission 

lines, meter stations, compressor 

stations, lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
BOOTH tanks, and other surfaces subject corrosion. Tretolite Co. 


United Chromium, 


Conference for descriptive brochure and prices 


Kansas City 
Wolverine Tube Division, 
Calumet Hecla, Inc. 


The TAPECOAT Company 
ape Prote ction may obtain permission reprint 
cal material published 
1521 Lyons Street, Evanston, Illinois plication the association. 


Kansas City 


VISIT (Continued From Page 46) 


Tuesday Morning, March 16, 1954 
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Time 


10-12 
9-12 
9-12 
10:30 
11:30 
12:30 
9-12 
1954 
RIC-SUPPORT INSULATORS 
Provide low-cost, dependable protection for 
1954 right-of-way crossings Simple install with 
ings Support blocks center pipe casing, 
spacer blocks provide clearance through casing 
11:30 ... Available for all combinations pipe and 
1954 casing diameters. 
12-2 
Provide water-tight seal even under the worst 
conditions out-of-round casing Unaffected 
11:30 dirt, moisture backfill during after 
11:30 installation (no dope, adhesive shield 
from casing provides economical cathodic 
protection. 
installed with for Bulletin 249-A 
REPRESENTATIVES 
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PROTECTION 


our revolutionary 
epon resin coating, 
the talk among 


a 


Corrosion Engineers 


“COPON” giving industry truly remarkable new 
kind protection against rust and corrosion from 
chemical fumes, acids, caustic, alkali and salt water. 
And combining its revolutionary protective quali- 
ties with other such features remarkable elasticity, 
exceptional long life, phenomenal tenacity all types 
metals. May give you more facts—or send you 
sample for your own testing? 
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5.4 
Paints 


5.6 Packag 
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Group 
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GENERAL 


Index 


CORROSION ABSTRACTS 


Vol. February, 1954 No. 
Page 
TESTING 
Laboratory Methods and 
2.4 Instrumentation ..... 
2.6 Preparation and 
24a 
CHARACTERISTIC 
CORROSION PHENOMENA 
3.5 Physical and Mechanical Effects 26a 
3.6 Electrochemical Effects 28a 
3.8 Miscellaneous Principles 30a 
CORROSIVE ENVIRONMENTS 
PREVENTIVE MEASURES 
5.2 Cathodic Protection 
5.4 Non-Metallic Coatings and 
MATERIALS CONSTRUCTION 
Ferrous Metals and 43a 
Non-ferrous Metals ond 
Alloys—Light 
6.6 Non-Metallic Materials 45a 
6.7 Duplex Materials 45a 


EQUIPMENT 


Engines, Bearings, and Turbines 
Pumps, Compressors 


Containers 

INDUSTRIES 


GENERAL 


1.3 Reviews 


1.3 

Corrosion Metals: Historical 
Treatment the Subject. Evans. 
Chemistry and Industry, No. 41, 986-993 
(1952) Oct. 11. 

brief survey the knowledge and 
theories corrosion from the earliest 
times the present, including corrosion 
simple metals, contact corrosion, Oxi- 
dation, tarnishing, 
sion, stress corrosion, corrosion fatigue, 
water treatment, 
and protective coatings. short bibliog- 
raphy relevant books provided.— 


5497 


1.5 Directories Material 


1.5 

Materials Design... Symposium. 
Machine Design, No. 10, 125-160 
(1952) Oct. 

Titanium Alloys, Jahnle and W.S 
Hazelton; Boron Steels, 
ton; Rubber and 
Goodwin; Magnesium Alloys, 
Winkler; Powder Metals, Talmage; 
loys, Willard; Corrosion-Resistant 
Materials, Francis; Heat-Resistant 
Alloys, Long. 

This symposium reports trends and 
developments major groups en- 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 
May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 


NEW YORK PUBLIC LIBRARY, New 
York City. 

LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 
JOHN CRERAR LIBRARY 
East Randolph St., 

Chicago 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
publishes the names for information 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


AER—Aeronautical Engineering Review, Institute 
Aeronautical Sciences, Inc. East 64th 
St., New York 21, 

Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. P. O. Box 84, Kingston, Ontario. 

AWWA—Journal, American Water Works Associ- 
ation, Amer. Water Works Asoc., 521 Fifth 
Ave., New York 17, N. Y. 

BL—Current Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 

BTR—Battelle Technical Review, Battelle Memo- 
rial Institute, 505 King Ave., Columbus 
Ohio. 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 
NW 1, England. 

CALCO—Calco Chemical Division, American Cy- 
anamid Corp. Bound Brook, New Jersey. 
CE—Chemical Engineering, McGraw Publish- 

ing Co, 330 42nd St., New York 18, 

CEC—Consolidated Edison New York, Inc. 
Irving Place, New York New York, 

EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 

Co. 330 W. 42nd St., New York 1 ¥. 

GPC—General Petroleum Corp. of Califernia. 2525 
East 37th St., Los Angeles 11, Calif. 

11M—Transactions, The Indian Institute of 
Metals, 23-B, Notaji Subhas Road, P. O. 
Box 737, Calcutta, India. 

INCO—The International Nickel Co., Inc. 67 Wall 
Street, New York 5, New York. 

1P—lInstitute of Petroleum. 26 Portland Place, 
London W#1, England. 

JSPS—Japan Society for the Promotion of Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committee of Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Nakameguro, Meguro- 
ku, Tokyo, Japan. 


MA—Metallurgical Abstracts, Institute Met- 
als, London, England, Grosvenor Gardens, 
London England. 

Italian, Associazone Italiana 
Metallurgia. Via S. Paola, 10, Milano, Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 

NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, IIlinois. 

NBS—National Bureau Standards. Supt. 
Documents, Printing Office, 
Washington 25, 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. Na- 
tional Research Council, 2101 Constitution 
Ave., Washington 25, 

RA—Refrigeration Abstracts, American Society 
of Refrigeration Engineers. 40 West 40th St., 
New York 18, 

RM—Revue Metallurgie, Paris, France, Cite 
Pigalle, Paris (9e), France. 

RPI—Review of Current Literature Relating to the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London, Walde- 
grave Rd., Teddington, Middlesex, 

Und Eisen, Verlag Stahleisen, H., 
Dusseldorf, August-Thysen Str. Posts- 
check Koln 4110, (22a) Dusseldorf, Germany. 

TIME—Transactions of Institute of Marine Engi- 
neers, 85 The Minories, London EC 3, Eng- 
land. 

UOP—Universal Oil Products. 310 South Michi- 
gan Ave., Chicago, Illinois. 

Development Association. Lincoln 
House, Turl Street, Oxford, England. 
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1.6 Books 


1.6 

Corrosion—A Short Course. Book, 148 
pp., February, 1952. Dept. Conf. and 
Spec. Activities, University Extension, 
University California, Los Angeles 
24, Cal. 

The book consists lectures given 
Corrosion Short Course the Uni- 
versity California, Los Angeles, 
cooperation with the National Associa- 
tion Corrosion Engineers, February 
4-8, 1952. These lectures, men active 
the corrosion field the United 
States, cover such subjects the Cost 
Corrosion and Corrosion Control 
the United States, Corrosion Non- 
Ferrous Metals, The Soils, Chemical 
and Physical-Chemical Methods Ap- 
plying Coatings Prevent Corrosion, 
Theory Oil Well Corrosion and oth- 
ers. The book useful for reference and 
indicative the kind information 
presented short courses this sub- 
ject. 5849 


TESTING 


2.1 General 


Statistical Treatment Experimental 
Data. Oil Colour Chemists 
Assoc., 35, No. 387, 437-447 (1952). 

Two important statistical techniques, 
the fitting regression lines and the 
analysis variance, are discussed. The 
use proper estimate error against 
which appraise the effect change 
experimental factor the curva- 
ture experimental graph, em- 
phasized. certain conditions, namely, 
with equally spaced values, pos- 
sible fit curves high degree, using 
very simple arithmetic and, 
more, possible decide objectively 
what degree the fitting should 
carried. multifactor experiment the 
variance analysis carried out quickly 
and simply the factors are used 
only two levels, The paper concludes 


with some notes statistical text- 
books.—RPI. 5537 


Examples the Statistical Approach 
the Planning and Interpretation 
Oil Colour Chemists Assoc., 35, No. 387, 
448-458 (1952). 

Statistical methods have recently been 
applied wide field industry, but 
little reference has far been made 
the oil and color field. Some applications 
statistical design typical experi- 
ments the paint laboratory indicate 
the superiority such approach over 
the classical method. Experiments de- 
scribe the use the Latin Square for 
studying the wrinkling 
enamel and factorial experiment 
elucidate the effects certain factors 
the formulation stoving finish. 
comparison made between the statis- 
tical method approach and the classi- 
cal method, emphasizing the quality and 
amount information returned rela- 
tion the number experiments car- 
ried out, together with suggestions 
the possible use these and other 
designs suitable for use the type 
experimental work required paint 
5831 
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2.2 Location Tests 


2.2.3, 7.4.2, 3.5.9 

Experimental Superheater for Steam 
200 psi and 1250°F—Progress Field 
Trans. Am. Soc. Mech. Engrs., 74, 803- 
812 (1952) July. 

investigate the properties new 
superstrength for high-temperature 
steam superheater Service, test ele- 
ment constructed 2-inch outside di- 
ameter alloy tubes was installed 
operating boiler Twin Branch Plant 
and supplied with steam 2000 pounds 
per square inch gage and 950°F., which 
was heated 1250°F. Operating condi- 
tions, and results the first 5000 serv- 
ice hours, are described. Croloy 2%, 
Types 304, 316, 318, 321 and 347 stain- 
less steels, Timken 16-25-6 and Armco 
17-14 copper-molybdenum were tested. 
Internal surface conditions and micro- 
structures the tubes after test were 
examined. 5517 


2.2.3, 8.4.2 

Corrosion Tests Simple Make. 
World Oil, 135, No. 288-290 (1952) 
Oct. 

Evaluation the chemical corrosion 
gas and gas condensate wells sim- 
plified the use special coupon- 
holder device which readily installed 
and removed from the wellhead assem- 
bly. This coupon placed the flow 
stream that subjected the same 
corrosive environment other metal 
parts exposed the produced stream. 


—INCO. 5841 


2.2.4, 2.4.2, 7.6.6 

Digester Corrosion Measurement. 
499 (1952) Nov. 

Data sequential wall-thickness meas- 
urements, with particular emphasis 
quantitative analysis the data, 
illustration the study corrosion 
typical sulfate-pulp digester, Investi- 
gation was made validity inspec- 
tion procedure with Audigage thickness 
tester, local variations thickness 
and corrosion within the vessel, and 
best means for interpreting routine in- 
spection data. 5774 


2.2.6, 6.2.4, 6.2.2 

Corrosion Low-Alloy Irons and 
Steels Soils—(Res. Paper No. 2367). 
Nat. Bur. Standards, 49, No. 315-324 
(1952) Nov. Corrosion, No. 141-149 
(1953) Apr. 

Results measurements the cor- 
years are given. The magnitude and 
progress corrosion determined 
weight-loss and pit-depth measurements 
are correlated with the composition 
the materials and the nature the en- 
vironmental conditions which the test 
specimens were exposed. Materials for 
the tests included open-hearth 
cobalt-molybdenum 
copper-nickel steel, chromium-silicon- 
copper-phosphorus steel, chromium 
steel with molybdenum, 4-6% chromium 
steel, and 4-6% chromium steel with 
molybdenum. Some nickel present 
all the materials. Table, graphs and 
references.—INCO. 5486 


2.2.6, 6.4.2, 6.3.6, 6.3.8 
Tests the Corrosion Buried Alu- 


minium, Copper, and Lead. 
AND Porter. Steel Inst. (Lon. 
don). Special Report No. 45, 55-74 (1952), 

Tubes inches long and inch 
aluminum (99.5% pure), copper (phos. 
phorus deoxidized arsenical), 
were buried feet deep trenches 
five sites where the soils were respec. 
tively salt marsh, London clay, mois 
neutral clay, Keuper Marl, and 
The results examination specimens 
buried for five years are given. 
num was severely attacked four 
the soils, the cinders causing the worst 
damage, but was 
the moist neutral clay. Copper was 
severely attacked the cinders, while 
attack the other soils varied from 
practically nothing the London clay 
moderate attack the moist neutral 
clay and Keuper Marl. Lead was 
tically uncorroded Keuper Marl and 
moderately attacked the other four 
sites. (Moderate attack indicates pitting 
through not more than 
15% the wall thickness five 


2.2.8, 5.2.3 

Recycling Timer for Interrupting 
thodic Protection. Test Currents. 
Paper, Pacific Coast Gas Assoc, 
Fresno, March, 1952. Pipe Line News, 
No. 10, 59-60 (1952) Oct. 

field type instrument 
cally interrupting the test current circuit 
ment consists current inverter, 
recycling timer and suitable relays 
sembled sheet metal housing. 


2.3 Laboratory Methods and 
Tests 


Accelerated Weathering Tests for Ex. 
terior Paints. Trav. 
No. 10, 303-304 (1952). 

discussion the efficacy acceler- 
ated weathering tests, with note 
one cycle employing moist air, air 
contaminated with carbon dioxide and 
sulfur dioxide, high and 
tures and immersion sea water. 
recommended that the test 
towards assessing some one important 
property the paint, again, minor 
variations the cycle could 
examine whether major changes 
breakdown rate occur.—RPI. 5734 


Accelerated Weathering Devices. 
Sawyer. ASTM Bull., No. 182, (1952). 

Various standing committees the 
society have been interested for 
accelerating the changes produced 
exposure materials weather. The 
work these committees has been 
veyed and far the great 
est amount work has been done 
paints, protective coatings and 
weathering change. Rather elaborate 
chanical accelerated weathering 
for these materials have been 
and are extensive use. Carefu! 
ation the work the machines 
them controlled weathering 
vices giving results short time but 
not necessarily comparable with 
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for Fume Ducts, Tank Liners, Sim- 
Exon 402-A highly resistant 
acids, oxygen, sunlight, aging 
corrosive elements. 
nsive 
vices 


Pipe Extruded from Unplas- 
made from Exon 402-A 
all types corrosion. ex- 
and less expensive handle. 


WITH UNPLASTICIZED P.V.C. 


MADE FROM FIRESTONE EXON 402-A 


Wherever Unplasticized P.V.C. made from Exon 402-A has been prop- 
erly used, has made corrosion memory. industrial applications, 
outperforms customary metals—yet costs less install and handle. 


Unplasticized P.V.C. light, rigid, extremely welded, 
sawed, sheared, stamped, milled, planed, drilled, embossed, rolled and 
cemented—on conventional woodworking metalworking equipment. 


Whatever your business your problem, you’re most likely find your 


answer corrosion Unplasticized P.V.C. installation. Proper use 
this material course, necessary for maximum results. For details 


interest you, call write: 


Firestone Chemical Sales Division 


FIRESTONE PLASTICS COMPANY, DEPT. 
POTTSTOWN, PENNSYLVANIA 
Division The Firestone Tire Rubber Co. 


NOTE: Firestone supplies the resin only, does not manufacture the end 


Vall YOu 
5778 


Prance. Corrosion, No. 11, 374 
(1952) Nov. 

solution containing copper sul- 
fate, potassium chloride, sodium acetate 
and glacial acetic acid water, unin- 
hibited brass becomes coated with me- 
tallic copper pinkish-gray deposit, 
whereas inhibited brass (arsenic, phos- 
phorus, antimony) becomes coated 
with dark gray black film. ad- 
dendum indicates that author finds that 
20% cupric chloride solution behaves 
just well that mentioned above.— 


BNF. 5743 


2.3.2, 3.5.9, 6.5 


Report Performance Materials 
Tested Water High Temperature. 
ing Experiment Station, Annapolis, Md., 
Report No. 966870, March, 
1952. 

continuation the above study, 
twelve materials were tested dy- 
namic corrosion tester. 
specimens were subjected static 
bending stress equal one-third their 
tensile strength while being rotated 
peripheral velocity ft. per sec. 
oxygenated water 500°F. Samples 
were rated for weight loss and appear- 
ance after two consecutive 30-day tests. 

All the stainless steels except Type 
347 showed slight gain weight for 
the first 30-day run. For the second 
30-day period, all including the Type 
347 specimens showed slight loss. All 
the stainless steel samples developed 
hard, dark film-like coating during the 
first run. remained 
changed during the second run. 

The corrosion resistance terms 
weight loss was satisfactory for pre- 
cipitation hardened Armco iron contain- 
ing about 16% chromium, nickel and 
copper and for annealed Type 347 
stainless steel. However, small pits de- 
veloped the faces both types dur- 
ing the second 30-day run. Each pit was 
circled red discoloration. These red 
markings also appeared these and 
other stainless steel samples the point 
contact with the holder. 

The corrosion rate the 90-10 and 
copper-nickel alloys for the first 
30-day run was approximately one-half 
that the second 30-day run. During 
each period loose powdery scale was 
formed which, when removed, revealed 
hard, dark coating. 

Type 304 stainless steel coated with 
Navy No. babbitt showed 
high corrosion rate for the first days, 
the rate for the second period was con- 
siderably less. Type 304 samples elec- 
troplated with 0.0005-inch gold showed 
effect either run except for slight 
gain weight. Type 304 specimens 
coated with silver brazing alloy showed 
comparatively high weight loss after 
single 

The corrosion rate Duraloy sam- 
ple was too low measured during 


2.3.3, 5.4.8 


Method Testing the Effect Anti- 
Fouling Paints Using Artificially 
Reared Barnacle Larvae. Offi- 
cial Digest Federation Paint 
Prod. Clubs, No. 325, 137-142 (1952). 

The larvae the barnacles Balanus 
amphitrite are reared feeding the 
(hatched the laboratory) 
filtered sea water, with large amount 
artificially cultured marine diatom 
skeletonema costatum; they molt times 


22a 


CORROSION—-NATIONAL ASSOCIATION 


week and transform themselves into 
the cyprid larvae which will readily at- 
tach themselves suitable surfaces 
within hours and grow into small 
barnacles. cylindrical silk bag placed 
cylindrical glass vessel (35 cm. 
diam,. height cm.) and the bag are 
immersed the test panels 0.1 
which are made move slowly 
(3.5 m/min.) inside the bag. Filtered sea 
water made flow through the vessel 
uniform speed, and the water level 
maintained constant height. 2000- 
5000 cyprid larvae are poured into the 
bag and after days the test panels are 
removed, and, from the number at- 
tached barnacles and their state meta- 
morphosis, the toxicity the antifouling 
paint estimated. Similar tests may 
carried out using larvae Bugula 
(Bryozoa), Spirolbis (Annelida) Di- 
plosoma 5780 


2.3.4, 2.4.2 

Intermittent-Immersion Type Cor- 
rosion Testing Apparatus. 
Pitture vernici, No. 29-31 (1952). 

Details are given simple appara- 
tus for testing the corrosion resistance 
painted metal panels intermittently 
immersing them corrosive solutions. 
The panels are hung from platform 
above the test solutions and 
mittent dipping motion effected means 
counterweight repeatedly filled and 
emptied siphon/running tap man- 
5553 


Micro-Cell for the Film-Indent Po- 
tential Measuring Technique. 
GLEEKMAN. Electrochem. Soc., 99, No. 
140C-141C (1952) June. 

Original technique for studying the 
solution potential small area 
metal specimen was described Smith 
and Pingel (see card No. 1337, coded 
2.3.5, 3.6.5). This micro-cell reduces han- 
dling the specimen, and particu- 
larly useful studying stress-corrosion. 


5621 


2.3.5, 8.9.3 


Testing Anti-Corrosion Coatings 
Electrical Measurements. WILLING. 
Gas: Wasserfach, 93, 434-437 (1952) 
Aug. 

The electrical insulation resistance 
number anti-corrosion protective 
coatings for underground pipes was 
measured. The coatings are three 
types; those characterized high adhe- 
sivity that they can applied 
metal without heating, those composed 
primarily black bitumen which must 
heated applied and those con- 
sisting bitumen with 
layer that can applied without 
heat. The data are presented graphs. 


5815 


2.3.6 


The Electron Microscope Metal- 
lurgy. (In German). HANs Mant. Metall, 
69-73 (1952) Feb. 

Principal electron microscopic meth- 
ods studying the surfaces metals. 
Electron micrographs and diagrams. 


2.3.6, 4.4.6 

Modified Method for the Estimation 
Corrosion Due the Free Sulfur 
and Sulfur Compounds Oils. 
Patron AND ASTM Bull., 
No. 186, 59-66 (1952) Dec. 


The optical phenomena involved are 
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Vol. 


tion the reliability the present pry. 
cedure visual examination. 
procedure described and 
its merit outlined. direct compari. 
son the two procedures set forth 
Illustrations and 


2.3.7 

Influence Stress and 
Stress-Corrosion Experiments. 
43, 147-150 (1952) May. 

Discusses the justification for the 
dependence life duration test piece 


dependence and permissible 


increase stress-corrosion 
are indicated. Data are charted for 


and aluminum alloys. 


BTR. 


Testing Porosity Plated Coatings 
Metal Ind. (London), 81, 
No. (1952) Aug. 

Better test method which 
the pores the nickel coating 
impregnated with 
thol moistened with water 
the surface tested. The pores 
nickel tin plated coatings show 
bluish-green spots. 
can usefully employed 
pores other plated metals.—I NCO. 


The Simultaneous Measurement 
Oxygen and Carbon Dioxide 
bilities Packaging Materials. 
35, 241-246 June. 

method for measuring the above 
based Dalton’s law partial 
sures, described. The test 
lower containing nitrogen and the 
swept with mixture oxygen 


graphs and tables, 

558 


KENNEMER. Caterpillar Tractor Co. 


before SAE, Western Mich. Section, 


kegon, Oct. 1952. SAE Journal, 60, 
50-53 (1952) May. 


Accelerated wear tests for 
the effects engine wear 
and practical cost include the 
lowing types: Abrasive wear, 
wear and scuffing tests. The dust 
for the abrasive wear tests has 
ing carrier with four stainless steel 
ers. Aluminum bearings were also 
for this test. Testing procedures 
types engines used are given. 


2.3.7, 7.7, 6.3.6 
Tests the Tinning Copper 

Copper conductor wires which 
covered with rubber insulation 
first tinned with 
coating. This prevents corrosive 
the rubber the copper. 
chemical methods are available 
ing the thickness and 
solution iron chloride. 
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method testing the porosity dip 
the tinned wire solution am- 
monium persulfate. Any pores weak 
blue. The intensity the blue color 
amount copper dissolved. The 


protective value the tin coating 


ascertained constructing curves 


comparing the difference between 
coated and bare 5536 

Ultrasonic Waves for Internal 
tres Detection. Industry and Welding, 

ature The Ultrasonoscope Glass Devel- 
screen cathode-ray tube and 
causing the echoes brighten the trace 
produced which can exam- 


and interpreted like radiograph. 
2.3.9 

Autoradiography Metal Surfaces 
Nature, 170, 1029-1030 (1952) 


stee 


Dec. 
The chemical reactivities 


various metal surface components 
localized radioactive product 
The method illustrated 
numerous metals, the 


iodine with the metal being determined. 

above shown. Good resolution 

pres feature the 5741 

Instrumentation 

rams, 

BTR 2.4.2, 2.3.2 


Product Eng., 23, 
12, (1952) Dec. 


spray tester for all ferrous and 


Coatings was announced Sin- 


gases used the complete range 
; pot testing. The unit’s atomizer operates 
any plant air system and the heater 


243, 2.3.9, 7.2 


Ultrasonic Testing Small-Diameter 
Tubing. Parpus. Knolls Atomic 
rotat Power Feb. 1952. Decl. Dec. 16, 
952. 30 pp. 
the development the proce- 
lure and equipment outlined this re- 
ultrasonics can applied success- 
pulsating sound waves sent 
the tubing tested, flaws are 
located reflection the sound waves 


the defect. Any discontinuity, 
the opposite end the tubing, 
reflect the wave back the search- 
unit which presents the reflecto- 
the testing thin-walled tub- 


quartz crystal and sent angu- 
into the tubing being tested. Best 


obtained with 1-Mc, 1-in. 
angle-searching unit. 
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coatings and linings 


PROTECTION 


against corrosive fumes immersion 


roller, brush spray 


LIKE 


LIQUID 
NEOPRENE 
PROTECTIVE 

COATINGS 


Heavy Duty 
Lining for 
tanks and 
for constant 
contact and 
immersion. 
Heat Curing. 


General Main- 
tenance Coating 
for protection 


against corrosive 
fumes and 
splash. Air Cur- 
ing—No Heat. 


Send the facts about this genuine Neoprene Corrosion 
Protection that goes like paint LOWER APPLIED 
COST and OUTLASTS ALL OTHER COATINGS. 


Name 


Company. 
Address 


Send this coupon 


GATES ENGINEERING COMPANY 
P.O. Box 1711, Wilmington, Delaware 


Higher-frequency crystals, and 
Mc, were also tried but were unsuccess- 
ful due high attenuation the sonic 
energy. Prior the development this 
procedure, satisfactory means de- 
tecting and measuring defects small- 
diameter, thin-walled tubing had been 
5672 


2.4.3, 2.3.9 


For Faster Non-Destructive Testing: 
Semi-Automatic X-Ray Equipment. 
Am. Foundryman, 22, 
62-63 (1952) Aug. 

Use semi-automatic X-ray units 
coupled with automatic film developers 
makes speed and quality 


MR. 5496 


2.4.3 


Radioactive Cobalt Detects Steel De- 
fects. Machine Design, 24, No. 108 
(1952) July. 

Among the first practical industrial 
applications for nuclear fission 
examination steel castings for internal 
defects with radioactive cobalt. When 
used with photographic film, the rays 
produce picture any defects the 
The gamma rays are capable 
penetrating steel from inches 


5526 


2.4.3, 2.3.9 


Ultrasonic Thickness Testing. Marine 
Eng. and Shipping Rev, 57, 138 (1952) 
Oct. 

The great economy, speed and con- 
venience non-destructive thickness 
ness tester can materially increased 
under awkward conditions the use 
new magnetic fixture hold the 
searching unit against the plate being 
tested. This valuable accessory assures 
good contact and prevents accidental 
shifting the searching unit during 
tests and permits one man operate 
the instrument alone different loca- 
tions. particularly valuable when 
working ladders staging and when 
test points are beyond easy reach, such 
ship hulls and upper plates bulk- 
heads. The fixture consists flat 
spring with Alnico permanent magnet 
coupled flexibly each end and means 
for attaching the searching unit quickly 
and easily its center. The standard 
magnets are sufficient strength 
hold the unit properly against surfaces 
that are slightly irregular covered 
with thin coat paint. Heavier mag- 
nets can provided for use cast 
iron and other rough surfaces 
plates that are covered with thick coat- 
ings paint 5539 


2.4.3 

Fluorescent Ink Inspection Tool. 
Light Metals (England), 15, 234-235 
(1952) July. 

Use Glo-Mor fluorescent ink for 
nondestructive 5588 


2.4.3 


H-2 Research Aviation 
Week, 57, No. 11, 56, (1952) Sept. 15. 

Taloa’s experiments with H-2 were 
prompted cock-pit hydraulic leak. 
Use the non-flammable fluid, H-2, 
showed leakage nor any appreciable 
corrosion. Minor surface corrosion was 
observed the bore the aluminum 
housing. All steel parts are coated with 


PR-611 protection against corrosion. 
INCO. 5610 
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2.4.3, 2.3.9 


New Ultrasonic Flaw Detector. Ship- 
builder and Marine Engine-Builder, 59, 
367-368 (1952) May. 

new design ultrasonic flaw de- 
tector, utilizing the single-probe princi- 
ple has recently been introduced. This 
new unit employs only one crystal, 
which acts both transmitter and re- 
ceiver the ultrasonic vibrations. These 
ultrasonic vibrations are produced 
high-frequency electrical currents, which 
cause the crystal vibrate. They are 
transmitted the material 
being tested, direct contact with the 
crystal. They travel through the material 
speeds depending the nature 
the material and they suffer only small 
loss energy the process. They can, 
therefore, travel long distances ho- 
mogeneous object. If, however, they 
encounter discontinuity, such 
crack, porosity, foreign inclusion, 
juncture two surfaces (e.g., metal 
air the end the object, metal 
metal between, even these sur- 
faces are optically plane), the vibrations 
are reflected and only very small por- 
tion their energy passes on. The 
echoes produced are received the 
crystal their return, and they are re- 
converted into electrical impulses, which 
are registered cathode-ray oscillo- 
graph. This oscillograph then indicates 
two more peaks the scanning trace. 
The first produced when the trans- 
mitted wave enters the object (initial 
pulse), the second arises from the wave 
which reflected from the far end (the 
bottom echo), while others, present, 
are caused the discontinuity de- 
fect which between. The distances 
between these peaks the oscillograph 
screen are measure the position 
the discontinuity the metal face 
remote from the crystal. The field for 
this form non-destructive testing 
large. Machined parts, forgings and 
welded joints can examined for the 
presence cracks, slag inclusions, po- 
rosity, welding defects, laminations and 
on. The operator, addition, able 
measure the thickness objects 
which inaccessibility makes direct meas- 
urement impossible (e.g., pressure ves- 
sels, long pipes boilers, which 
may have become subject corrosion). 
For those applications where double 
probe more convenient, facilities are 
provided for their use, either separate 
transmitter and receiver, double 
transceivers. Facilities for photograph- 
ing the screen the cathode-ray tube 
are built into the instrument 
permanent record may 


TIME. 5817 


2.4.3 


New Method for Production Pa- 
per Records Non-Destructive Tests 
Surface Defects Products. (In Ger- 
man). STAUFFER AND KELLER. 
Arch. angew. Wiss. Tech, 18, 
No. 137-148 (1952) May. 

This, the so-called 
method, makes use transparent 
lacquer base, which when applied 
the surface takes indications 
the defects and retains them drying. 
Applicable both magnetic and liquid 
penetrant methods. Also serves “fix” 
the defect-records the product and 
developer the liquid penetrant 
method. The “laquer skin” record can 
treated negative for production 
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2.6 Preparation and Cleaning 
Specimens 


2.6, 3.2.3 


The Isolation and Examination, 
Films from Metal Surfaces: 
Pt. 550-554 (1952) Sept. 

Improved technique for the 
oxide films from metal surfaces 
tails the reinforcement the film 
Formvar (polyvinylformal) 
technique and applications the 
chromium-nickel stainless steel and 
non-ferrous metals including nickel 


CHARACTERISTIC 

CORROSION PHENOMENA 

3.2 Forms 

holds. 

Role Thermal, Mechanical, 
Surface Treatments the 


Charging Iron With (|; 
35-50 (1952) Jan. 

Permeability Armco iron for 
drogen room temperature, 
hydrogen iron, the 
equilibrium and the behavior 
when its hydrogen content larg 
Results are tabulated, charted and 
trated 


3.2.2, 6.4.2 


Corrosion Induced Aluminium 
loy Exposure Tap Water. 
Can. Technol., 30, No. 10/11, 
(1952) Oct.-Nov. 

Samples aluminum alloy, bot 
the fully work-hardened 
nealed state, have been examined unte 
the conventional light microscope 
the electron microscope after 
pitting corrosion conditions: 
water for periods min., hr. 
weeks. Prior exposure all 
panels received uniform 
designed bring panel surfaces into 
same initial condition. 
micrographs are presented show 
variation observed pit structure 
time exposure and with 
condition. Electron 
the 15-min. pits and the 
pits reveal new and interesting 


teristics the pit 


3.2.2, 6.3.19, 3.7.4 


Intercrystalline Corrosion 
Inst. Metals, 81, No. 301-309 
1953). 

zinc-aluminum alloys 
phere 95°C and examine the 
the presence other elements 
incidence this form corrosion, 
loys various composition within 
range aluminum 0-22, copper 0-1.5, 
nesium 0-0.09, lead, tin and 
0-0.030, bismuth 0-0.016, and 
0-0.050% were prepared 
the as-cast condition. The main 
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You see, tough polyvinyl chloride film Order trial supply today! sold the 
with pressure-sensitive adhesive that sticks tight 1”, 4”, and widths. Two thicknesses: 
conforms smoothly, and it’s cinch apply. mils. For more information, write Minnesota 
special equipment required, heating activating. Mining and Manufacturing Co., Dept. CO-24, St. Paul 
And protects pipe above ground 
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sions drawn from the work are that: 
intercrystalline corrosion confined 
the (zinc-rich) phase, although attack 
more severe when the (aluminum- 
rich) phase also present, result 
the larger surface area the grains 
the two-phase alloys; the severity 
attack greatly increased the 
presence small percentages lead, 
tin, cadmium and bismuth; the addi- 
tion small amount magnesium 
greatly reduces the severity the cor- 
rosion, whether impurities are present 
not, provided conditions are such that 
intermetallic compounds magnesium 
with the impurity elements are not 
formed; and the presence copper 
increases the resistance two-phase 
alloys intercrystalline attack. The re- 
sults the present investigation and 
those published other investigators 
are discussed, and tentative theories are 
put forward explain certain aspects 
the phenomenon.—MA. 5735 


3.2.2, 5.3.4 

Note Embrittlement From Alka- 
Plating, 39, No. 468-469, 485 
(1952) May. 

the June, 1950, issue Plating*, 
research was described which hydrogen 
absorption steel cathode during 
troplating was measured terms the 
embrittlement manifesting spe- 
cial bend test. The data for the alklaline 
bath have since been called 
The procedure used the research did not 
take advantage recent recomraendations 
the Tin Research Institute. 
search was extended include the 1e- 
commendations the results 
for stainless steel and carbon stcels are 
discussed. was found that there 
vious test and TRI baths far hydro- 
gen embrittlement the basis metal 
concerned. Tables INCO. 
*(See NACE Abstract Card No. 2959, 
classified 3.2.2, 5.3.4, 6.3.10, 6.3.14, 6.3.8). 

5799 
3.2.2, 6.4.2, 3.7.4, 3.5.8 

Structure and Corrosion Alumin- 
ium-Magnesium and Aluminium-Tita- 
nium-Magnesium Alloys. Part II. 
Rev. Met., 49, No. 439-452 
(1952). 

The structure and corrosion the 
high-resistance aluminum-zinc-mag- 
nesium alloys, T60, Zicral and 75S, were 
studied. The first two alloys are difficult 
owing the the 
chromium. The relation between tend- 
ency corrosion and structure more 
complicated than the binary alloys. 
The thermal treatment that makes AG7 
sensitive corrosion stabilizes Zicral. 
Micrographically the two types alloy 
are also different. the annealed state 
after quenching, Zicral immunized 
against intergranular corrosion 
potential more noble than that 
quenched AG7. The formation free 
hydrochloric acid the anodes local 
couples annealed AG7 suggests new 
mechanism corrosion aluminum- 
rich alloys. This mechanism involves 
chain reaction catalytic character 
based the hydrolysis aluminum 
chloride and explains special action 
hydrochloric acid among the mineral 
acids where such reaction cannot take 
place because the low solubilities 
degrees dissociation. This mechanism 
accounts for all the known facts stress- 
corrosion, which only particular case 
intergranular corrosion. references. 
5635 
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3.4 Chemical Effects 


3.4.9, 6.4.2 


the Resistance Corrosion 
Aluminum and Its Alloys Steam. 
Light Metals (Japan), No. 
109-112 (1952) Nov. 

Tests were made commercial alu- 
minum alloys (to determine resistance 
corrosion the containing steam) 
measuring weight loss, decrease ten- 
sile strength and elongation. 1). com- 
pared with iron, aluminum and its alloys 
were found have high resistance 
steam. 2). High-purity aluminum, under 
steaming atmospheres, was superior 
the other aluminum and alloys re- 
sistance corrosion. This resistance in- 
creased with purity. The effects few 
impurities, iron and copper, the re- 
sistance corrosion should consid- 
ered. 3). Unexpectedly, the resistance 
52S less than that high-purity 
5638 


3.5 Physical and Mechanical 
Effects 


Gear Tooth Wear. FINCH AND 
Spurr. Inst. Petroleum, 38, 623- 
624 (1952) Aug. 

The engagement the load-bearing 
areas the gear assembly may re- 
garded compounded rolling and 
sliding motions, well known that, 
when two clean metallic surfaces are 
brought into contact, cohesion occurs 
across the interface and causes them 
seize together. however, 
bearing surfaces are covered with thin 
films oxidation products, adsorbed 
gases and vapors and lubricant mole- 
cules and between these films that 
contact occurs. The cohesive forces be- 
tween such layers are small compared 
with the forces between the atoms the 
bulk the metal; hence, parting the 
surfaces, separation 
easily within these non-metallic layers. 
But the loading intensity 
high cause such deformation the 
underlying metal that the surface layers 
become stretched and ruptured that 
metal exposed, intermetallic contact 
and strong cohesion may ensue. 
evident, therefore, that this case re- 
sistance seizure not primarily de- 
termined the properties the surface 
layers, but related the ability 
the underlying metal resist deforma- 
tion and hence support these layers. 
Consequently, surfaces which are pressed 
together without shear high loading 
intensity should consist metals 
high rigidities. Some measure shear, 
which can inermittent, may, however, 
occur between the surfaces, owing 
elastic recovery. the pitch-line region 
the gear-tooth, where the rolling 
between surfaces similar curvature, 
elastic deformation should not result 
shear, provided the surfaces have the 
same rigidity. When critical load in- 
tensity exceeded the surfaces may 
rumple, suffer fatigue failure after 
repeated application the load. The 
severity conditions accentuated 
when the purely rolling mechanism 
progressive load transfer from one reg- 
ion another the mating surfaces 
accompanied sliding shear. now 
becomes possible for any boundary lu- 
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away expose the oxide layers. 
turn may become disrupted and 
rise compacted particles 
which become foci excessive loading 
intensity leading plastic 
local seizure. Once formed, such 
the sliding motion, Failure will 
ally occur within the bulk one 
face, that fragment metal 
torn out one surface and left 
hering the other. This fragment 
then score and tend seize again 
the surface sliding past it, the 
damage becomes progressively 
TIME. 5566 


High-Wear Resistance 
Engrs. Digest, 13, 285-286 (1952) Sept. 

spite its utmost importnace 
standing the real mechanism the 
wear metals still lacking. 
the vast mass empirical data 
and even conflicting statements, some 
true, some half-true, some perhaps not 
problem leads the 
the ability surface deflect out 
the way asperities moving 
ing surface foreign particles and 
spring back again seems 
tant wear resistance. Large 
elastic deflection may achieved 
the selection material which 
high strength and hardness and low 
combination properties does not 
monly occur metals, but 
elastic limit and the modulus 
ticity metals can controlled within 
certain limits. Thus, there exists for the 
future considerable latitude 
ing the total elastic deflexion metals 
related materials with view 
creasing their wear resistance. The cor 
rectness this concept wear 
borne out the fact that materials 
which are normally considered abrasive 
possess excellent wear resistance. This 
has been proved tests conducted 
cylinder liners alundum. addi 
freedom from liner wear, the 
rate the piston rings was also 
greatly reduced. With 
methods manufacturing alumina wear 
ing surfaces, this material may 
become generally accepted for this 
other 


3.5.8, 6.3.6 

New Copper Alloy Has High Stress 
Gen. Elec. Co. Iron Age, 170, No. 21, 
133 (1952) Nov. 20. 

New copper-nickel-silicon alloy 
icor) developed shows high 
stress-corrosion failure, Addition 
critical amounts iron the alloy 
properties are found sand cast 
properties are developed 
solution and aging treatments 
0.7-2% silicon, 0.3-1% iron and 
ance copper 


3.5.8, 5.8.2, 7.6.4 


Caustic Cracking Water Tube Bol 
ers with Riveted Drums. 
Paper before Soc. Chem. 
rosion Group, Nov. 20, 1952. 
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supply pipe line processes 


SOMASTIC® PIPE COATING 


Pipe Linings, Inc. manufactures and For you, 
applies the world-famous and proven you buy, install 
fact, SOMASTIC Pipe Coating for exterior operate pipe lines 
Western States and All Foreign Loca- you'll find SOMASTIC 

tions. coated pipe first choice for permanence. 
that 

mat- 
id to 
1por- 
THE TATE PROCESS, applicable water, oil and gas pipe lines, renews old iron and steel pipe “in 
place” shown here the schematic drawing. The Tate Process used for pipe lines 
€las- | BY-PASS LINE EXTENDS NOTE SERVICE 

COMPLETED LINING sECTION BEING NOTE PLUGGED 

cor MAIN CAPPED FOR BY-PASS CONNECTION UNED SERVICE-OUTLET AT MAIN 
tance 

This 

THE CENTRILINE PROCESS used for lining 16” 144” 
pipe lines “in place.” Cost much less than the cost install- 

ing new pipe. Premixed cement-mortar thrown centrif- 

Pip 


and 


ugal force, uniform high velocity, against the inside surface 
the pipe, and then mechanically troweled smooth, even 
finish. Centrilining applicable fresh salt water, oil, 


sewage, gas industrial waste lines, sewers and drains. 


gave 

and 
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Industry, 1213-1216 (1952) 


Dec. 13. 


General view caustic cracking, meth- 
ods prevention and the embrittlement 
detector are discussed. Use sulfate 
should continued the hope 
blocking leakage paths, nitrate being 
used simultaneously inhibitor. Nitrate 
treatment the most effective all 
known methods preventing caustic 
cracking practice. However, there 
the possibility that the protective power 
nitrate may destroyed chemical 
reduction the boiler. More knowledge 
required about the degree protec- 
tion that can gained with phosphte 
and the circumstances which 
effective. 5787 


No. 50, 


3.5.8, 7.6.4 

Caustic Embrittlement Boilers 
Cracking Investigated High Magnifi- 
Mutual Boiler and Machinery In- 
surance Co. Southern Power and Ind., 70, 
No, 12, 72-73 (1952) Dec. 

Series photomicrographs 2000x 
showing initial embryo stages the 
embrittlement crack. Object investi- 
gation was reveal the path and prog- 
ress embrittlement cracking. The 
theory that the polarity existing between 
the disordered atomic structure grain 
boundaries and the orderly lattice struc- 
ture the grains under proper condi- 
tions stress and sodium hydroxide 
concentration resulting flow ions 
from the electropositive grain boundaries 
into solution discussed.—I NCO. 5792 


3.5.8, 5.10 

Grease Feedability Reduces Fretting 
Corrosion, Aviation Age, 18, 6-16 (1952) 
Sept. 

study effect soap base, con- 
sistency, and additives minimizing 
fretting corrosion. Lithium, sodium, sodium- 
calcium, and calcium soaps were used 
ball thrust bearings special friction 
oxidation tester. Includes literature sur- 
vey. Tables and photographs. refer- 
ences.—BTR. 5430 


3.5.9, 6.1 

Metals the Jetomic Age. ALLEN 
Gray. Steel, 131, 148-153 (1952) Oct. 13. 

Discusses four different types ma- 
terials for ultra-high-temperature serv- 
ice: metals and alloys, metals protected 
with ceramic coatings, ceramic materi- 
als, and combinations metals and ceram- 
ics. Photographs and references. 


—BTR. 5456 


3.5.9, 6.6.6 

Corrosion Refractory Materials. 
Towers. Ber. Deut. keram. Ges., 29, No. 
(1952). Blast Furnace Steel Plant, 
40, No. 921-925, 927 (1952) Aug. 

Summary some the contributions 
the field refractory during 1940- 
1950. Much work was devoted the 
problem increasing the resistance 
refractory materials slag attack. The 
primary factor chemical and func- 
tion the chemical and mineralogical 
composition the brick, the slag and 
the possible reaction products, the 
constitutional diagrams the system 
involved. The rate attack can af- 
fected operating conditions such 
temperature, the amount and method 
presentation the slag the brick, the 
oxidizing potential the furnace at- 
mosphere and furnace contours. Various 
examples are given the type attack 


280 


and the inclusions formed between slag 
and the 5797 


3.5.9, 7.1 

Survey High-Temperature Ma- 
terials. Metal Treatment, 
19, No. 82; 275-283, 303-312 (1952) 
June, July. 

survey high-temperature materi- 
als for the use metals high tem- 
peratures steam and gas turbines 
given. Precipitation 
temperature mechanical properties, ef- 
fect heating and cooling cycles, reac- 
tions between metals and environments, 
protective films, graphitization, treatment 
austenitic steels, the 
warm working hot-cold working and 
conservation materials are discussed. 
Among the alloys discussed, with refer- 
ence constitutional structural 
changes that influence their treatment 
and behavior, are low alloy, carbon- 
molybdenum, chromium molybdenum, 
mild, ferritic vanadium, 
oxidation austenitic 
steels; nickel and cobalt base alloys and 
ferritic steel containing molybdenum and 
vanadium. Graphs and photographs, in- 
cluding one gas turbine blade forg- 
ing Nimonic are included. Com- 
positions representative alloys used 
for stressed parts the range tem- 
perature 450-950°C, giving nickel con- 
tent, are 5733 


3.5.9, 3.4.9 

Effect Temperature Corrosion 
Metals Water. Norman 
MAN. Ind. and Eng. Chem., 44, 1752-1755 
(1952) Aug. 

The influence systemic tempera- 
tures and temperature gradients 
rates and distribution corrosion re- 
actions considered, especially for the 
case water. general prognosis 
temperature effects cannot made 
guide for all systems because the va- 
riety influences that temperature has 
the several components corro- 
sion system. Explanation observed 
effects and perhaps prediction, made 
possible systematic consideration 
the way which each unit responds 
temperature change. few the impor- 
tant temperature-dependent properties 
discussed are oxygen solubility, galvanic 
potentials and precipitation 

5504 


3.7.3 


Austenitic Cast Stainless Good for Low 
Temperature Applications—But. 
Iron Age, 170, 147-151 (1952 
Sept. 

Shows that full 
low magnetic permeability not 
guarantee high impact strengths 
low temperatures. Although welding 
some grades does not seriously affect 
low-temperature properties, postweld so- 
lution treatment shown advisa- 
ble for improved corrosion resistance. 
Comparative mechanical properties are 
charted.—BTR. 5639 


3.5.9, 6.7.2 


Powder Metallurgy for High Temper- 
ature Applications. Metal- 
lurgy Branch, Off. Nav. Res. Paper 
before Metal Powder Assoc., 8th Ann. 
Mtg., Chicago, April 29-30, 1952. Proc. 
Metal Powder 1952, 35-50; disc. 
51-52; Materials Methods, 36, 87-91 
(1952) Aug. 

Discussion contributions powder 
metallurgy the solution problems 


high temperature materials. The 
plication these materials gas 
considered. Three different 
the problem are the development 
cermets, sweat cooled blades, 
molybdenum- base alloys. Swiss 
aluminum alloy called SAP, and 

duced the Hametag process, 


potentialities for use temperatures 


800° Varieties metal-bonded 
nium carbide compositions, 
Kennametal, Inc., employ 
binder and are marketed 


tanium and K152B. 


tains 20% nickel binder and mix 


solid solution carbides 


bium. K152B also 
niobium carbides and has binder 
tent 30% nickel. 
stress-rupture properties 
titanium carbide using 
Copper, nickel and stainless steel cyli 
drical ducts were made 
metallurgy techniques for use 


cooling Tables, graphs and 


3.5.9, 3.4.6 
High Temperature Corrosion 


Several Metals with Hydrogen 


EHRENBERG. 
nology. Electrochem. 
427-434 (1952) Oct. 
Corrosion rates temperatures 
1000°K were determined for 
metals including copper, 
conel, nickel, 18-8 steel, 
molybdenum and 


Soc., 99, No. 


iron, 


ide, carbon monoxide. 
increase 
the metals the form filaments 


inch diameter, The metals most 
corroded hydrogen sulfide were 


molybdenum, 
tantalum offered the most 


ide, whereas tungsten, tantalum, 


molybdenum are easily corroded. 
rate nickel hydrogen sulfide, 


bon monoxide 


the corrosion rate iron decrease 


the presence carbon monoxide. 


lustrations and references.—I NCO. 


3.6 Electrochemical Effects 


3.6.1, 5.1 


Shell Pipe Line Corp. Southern 
Ind., 70, No. (1952) May. 
Tips corrosion detection, 
tion and remedy for the maintenant 
man are given. 
sion sources includes situations whit 


create electro-chemical corrosion such 
different concentration the same 
cal adjoining parts, e.g. stcel 
tank where the metal rusts near the 


face water and remains bright 


are 


the bottom. Preventive methods 
stalling cathodic protection and elect 


bonds between dissimilar parts 
the machine part from baser metal 


coating steel iron parts with 
aluminum, chromium other 
metals, from nobler meta! such 
lead, nickel, 
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elieving. Changing the condition the 
liquid and its flow are other 
Protective coatings are consid- 
ent 5322 

Incipient Corrosion Steel: Study 


Initiation and Progress. 
Metal Treatment and Drop Forg- 


res 

19, 385-390 (1952) Sept. 

Study which filiform corrosion was 
nick polished steel specimen and 
its growth traced. Effect non- 
inclusions and droplets various 


and influence surface protec- 
were also studied. Micrographs.— 


5727 

°F 


171, Pt. 47-48 (1952) 

Filiform corrosion has been induced 
polished steel specimens 
atmosphere. Corrosion tracks, origi- 
trom slag inclusions, had devel- 
aticr hours’ exposure; they 
interference colors. Some 
corrosion tracts occurred 
Rate longer the speci- 
was exposed before the coating was 
the more numerous 
RPI. 5722 


The Electromotive Series for Metals 
Alloys. Finishing, 50, (1952) 
April. 


list the above with brief notes.— 
5586 
diox- 

6.4.2 

The Potential Aluminium Com- 


Elektrochem., 56, No. 8-16 (1952) 
Jan. 
Anode and cathode potentials 
current densities electro- 
percent sodium chloride. The 
concentration had little influ- 
compared that air. The differ- 
between the two equilibrium points 
when the aluminum surface was 
with fine coarse emery, etched 
with potassium hydroxide, rolled, pol- 
electrolytically. The cathodic po- 
about 10° amperes and 


with emery, The curve for 
sclution the drop began 
side. The drop was greatest for 
electrolytically polished surface and 
for the emery polished. The hy- 
time. The potential polarized 
electrode decreased with time 
the current was cut off, rate 


surface. The anodic potential was 


independent the pH; the ca- 
5535 

4.6.11 

the Contact Corrosion Between 
and Iron Sheet Sea-Water. 


No, 122-124 (1952) Aug. 
Contact corrosion tests between 
iron sheet sea-water under vari- 
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Important Pipe Coating 

and Wrapping, too! 


Pipe Line Service your pipe give the finest 
possible protection. For example, the first step condition 
the pipe putting through scientifically controlled drying 
ovens. This safeguard eliminates moisture, brings the pipe 
the proper temperature and insures the most efficient appli- 


cation the protective materials. That’s why you get more 


for your money through modern, 

under-roof cleaning, priming, 

coating and wrapping PLS. 
PIPE LINE SERVICE 


Pioneers Steel Pipe Protection 


General Offices and Plant Franklin Park, 


Glenwillard, Longview, Texas; Corpus Christi, Texas; Harvey, La.; and Sparrows Point, Md, 
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Dependable Service Since 1931 
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ous conditions were carried out for 
months. Under the following conditions, 
trace contact corrosion was no- 
ticed: sheet: the entire surface, pre- 
treated with alcohol solution containing 
phosphoric acid, was coated with zinc 
chromate primer, finished with aluminum 
paint, and then coated with bituminous 
paint the contact area only. Iron 
Sheet: galvanized with zinc. 
tice, better results are expected zinc- 
chromate tape used 
sheets. Paint containing compounds 
copper, mercury and lead, which are in- 
jurious aluminum sheet, 
SPS. 5830 


3.6.6, 5.8.2 

Inhibition Galvanic Attack Steel 
With Phosphate Glasses. 
Ind. and Eng. Chem., 44, 1780-1786 (1952) 
Aug. 

Glassy phosphate has been found 
very effective inhibitor for the cor- 
rosion steel coupled copper and 
coupled either copper steel. 
The inhibition the galvanic attack 
steel coupled copper chiefly due 
marked increase the cathodic polar- 
ization; the glassy phosphate film the 
copper primarily responsible for the 
inhibition the galvanic attack the 
steel. The effect number factors, 
commonly encountered practice, 
the inhibition the galvanic corrosion 
steel coupled copper with the 
glassy phosphte quite similar their 
effect the inhibition the attack 
steel alone. The minor differences that 
exist appear due the fact that 
the film glassy phosphate, chiefly re- 
sponsible for the inhibition the gal- 
vanic attack, that the copper cathode. 
—NSA. 5700 


3.6.6 

Galvanic Corrosion. REICHARD. 
Chem. Eng. Progress, 48, No. 269-271 
(1952) June. Materials Methods, 36, 
No. 83-86 (1952) Aug. 

concise account the main factors 
operating galvanic corrosion, and the 
steps which have taken avoid 
plant failures. The author stresses the 
importance observing the following 
rules. When two metals must used 
together, the anodic metal should have 
the larger effective area. Barrier coat- 
ings should applied the cathode, 
since breaks anode coating will 
lead pitting failures. Insulating con- 
nections should used prevent the 
flow electric current 
used prevent galvanic action 
circulating liquid systems. Galvanized 
coatings aluminum-clad steel should 
adopted construction whenever 
should fitted pipelines any plant 
where corrosion occurs, and this 
may done matter routine 
when the breakdown repaired. When 
two metals have used together, the 
anodic one should not the critical 
structural metal; but all cases gen- 
galvanic series may prove misleading.— 


ZDA. 5739 


3.6.6, 6.4.2 


Study for Preventing Contact Cor- 
rosion Light Metals. 
AND SAKAGAMI. Light Metals (Japan), 
No. 118-121 (1952) Aug. 

Tests were carried out follows: 
52S-0 sheets thickness, bare 
anodized, were fixed with steel 


30a 


sheets thickness, the middle 
both sides, means bar rivets. 
The surface said steel sheets was 
treated different ways, namely zinc- 
dipping, cadmium-plating, 
coating 
painting. These test pieces were left 
wholly immersed 5.85% sodium 
chloride and 0.3% 
solution for three months. result, 
was found that the test piece coated 
with bituminous paint was the best 
condition. 52S sheet with anodized sur- 
face corroded more than the untreated. 
Needless say, the sample coupled 
with bare 52S and bare mild steel was 
seemed that these contact corrosion 
tests, sodium chloride testing solution 
with the addition 0.3% hydrogen per- 


oxide had rather too severe action.— 
5641 
3.6.6, 2.3.4 


Study for Preventing Contact Cor- 
rosion Light Metals. 
AND YAMAZAKI. Light Metals (Japan), 
No. 116-117 (1952) Aug. 

The effect corrosion prevention, 
especially contact corrosion between 
light metal 52S panel and hot rolled 
steel piece, which are painted and kept 
separated with paste tape was exam- 
ined. Testing panels holding the narrow 
painted steel piece the center part, 
were immersed into 5.85% sodium 
chloride and 0.3% hydrogen peroxide 
solution for month. 

52S panels were painted with zinc 
chromate primer, asphalt type varnish 
and “Vinylex” active primer (wash primer 
type). Steel pieces were painted with 
the same paint 
paste, zinc chromate paste, and polybu- 
tene paste. 

According testing results, the panel, 
for best corrosion-resistance, should 
painted with the first coat 
active primer, the second coat zine chro- 
mate primer; then enamelled with zinc 
chromate paste. The best corrosion pre- 
venting paste was 

5640 


3.6.6, 6.4.2 


Study for Preventing Contact Cor- 
rosion Light Metals. AND 
Light Metals (Japan), No. 
113-115 (1952) Aug. 

Light Metals contact with other 
metals; for example, steel, corrode espe- 
cially the presence electrolyte, 
such sodium chloride solution. 

wrapped with steel bands, with with- 
out various coating insulating pastes 
and submerged aqueous solution 
containing 5.85% sodium chloride and 
0.3% hydrogen peroxide. untreated 
(direct contact and bare) panels, alu- 
minum panels generated 
and were considerably corroded, but the 
steel band was not corroded. When 
cloth tape (painted with paste com- 
posed polybutene, boiled oil, 
gilsonite, zinc chromate, etc.) 
serted between aluminum 
steel, the corrosion decreased. The steel 
band corroded and the aluminum alloy 
was not affected. After immersion for 
over month, significant drop ten- 
sile strength the aluminum alloy was 
found, When the panels were coated 
with various coatings chromate 
primer, wash-primer, vinyl resin primer), 
they showed good resistance. 

Among insulating pastes, the polybu- 
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tene-boiled chromate type 
showed the best results; among 
ings, the vinyl type primer was best 
(synthetic resin vehicle) 


JSPS. 


3.6.6, 5.8.2, 7.1 


Machine Design Topics 


Inhibitor for Stored Ball Bearings, 


chine Design, 24, No. 104 (1952) Sept 
Corrosion in-storage ball 


having brass retainers were found 


vanic nature according the 


Research Lab. Caused the 
small quantities acid both 


mal and mineral oils, corrosion can 


reduced inhibitors such 


complexes oil-soluble organic acids 


INCO. 


3.6.8, 3.2.3 


Adsorption and the Hydrogen Ove. 


Soc., 48, 462-473 (1952) May. 
Hydrogen overpotential 


the working electrode were 
electrodes mercury, nickel, 
sten, tantalum, gold and silver 
hydrochloride 
p-toluene sulfonic acid, Considers 


acid, n-hexylamine 


substances. Calculates 
potential various metals from 


ture data. Apparatus diagram, 


3.6.8, 3.8.4 


The Theory Overvoltage and 


nism the Attack Metals Solution 


Out Contact With Oxygen. 
French). Rene Compt. 


234, 1166-1168 (1952) Mar. 10. 


Theory which makes 


specify whether dissolution either 
rect the result secondary 
Includes calculation—MR. 


3.8 Miscellaneous Principles 


3.8.4, 6.3.6, 6.3.19 


Electron Diffraction Studies 


Oxidation Pure Copper and Pure Zin 


Between 200° and 500°C. 


chem. Soc., 99, 393-401 (1952) Oct. 

films pure copper and pure 
proposed intermediate oxide, 


pseudomorphic oxide zinc, and 
mechanism low-temperature 


copper. Tables. references.—BTR 


3.8.4, 6.3.9, 4.3.2 


Solution Velocity Molybdenum 
Nitric Acid 25°C. (In German). 
Owe anorg. allgem. Chem., 


117-119 (1952) Aug. 

nitric acid 25°C was 
cm*/hr, where the acid 
and the degree dissociation. 


velocity-determining reaction the 


3.8.4, 5.2.1, 8.9.3 


Corrosion Damp Conditions. 
Electrotechnique, 1951; 


Iron Steel Inst., 171, No. 212 (19% 
June. 


The application 
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GREATER EFFICIENCY 
Here’s why Polyken Protective Tape Coatings 
provide more efficient protection: 
Pre-formed plastic film manufac- 
tured controlled process from repro- 
ducible raw materials assure uniform 
coatings every time. 
y . . 
tough, oriented, elastic 
for its excellent resistance against corrosive 
attack, its resistance moisture, and its 
high dielectric strength. 
Bonded securely mil stable adhesive, 
durable protective barrier itself. 
Apply this Polyken Protective Tape Coating 
right off the roll. Requires heat, liquids, sol- 
vents thinners. Eliminates drying time, clean- 
time and shut-down time. Even inexperi- 
minute machine. Goes tightly and evenly. 
Polyken Protective Tape Coatings are available two 
colors: black, No. 900; and gray, No. 910. Use the 
coupon for test samples and further information. 222 West Adams St., Chicago Illinois 
Please send samples and further informa- 
COATINGS. 
POLYKEN PRODUCTS DEPARTMENT OF THE KENDALL COMPANY Es 
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and the use iron-water equilibrium 
diagram combat corrosion are ex- 
plained. The protection the hulls 
ships zinc strips and gasholders 
and water tanks magnesium, shown. 
Some the many special methods 
protection designed underground 
pipelines are described with illustrations. 
The theoretical calculations required 
for the latter are 5732 


CORROSIVE ENVIRONMENTS 


4.2 Atmospheric 


Effect Moisture and Mildew 
Naval Research Lab. Elec. Mfg., 50, No. 
(1952) Sept. 

Investigation the resistance 
electronic equipment tropical environ- 
ment. The MFP treatment was under- 
taken a-remedial measure against 
moisture and mildew. Field tests the 
Navy’s Panama Canal Zone tropical test 
station were made Navy communica- 
tions receivers, varying quality level 
components, coated and_ uncoated. 
Results showed that the MFP coating 
did retard metallic corrosion, and there 
doubt that fungus growth was 
inhibited the 5592 


4.3 Chemicals, Inorganic 


4.3.2, 8.4.3 

Corrosion Refinery Equipment 
Sulfuric Acid and Sulfuric Acid Sludges. 
Oil Co., Paper before API, Div. Refining, 
17th Mid-Year Mtg., Francisco, 
May 13, 1952. Preprint, Proc. Am. Pe- 
troleum Inst., 32M 84-107, disc. 
107-110 (1952). 


Handling sulfuric acid the refin- 
ery results many corrosion problems. 
Steel used for the fabrication tanks 
and vessels which contain strong sulfu- 
ric acid and strong sulfuric acid sludges. 
riveted steel tanks, for resisting the cor- 
rosion weak sulfuric acid and weak 
acid sludges. Strong acid and acid-sludge 
lines operating moderate temperatures 
are fabricated carbon-steel providing 
steam other water source not in- 
jected into the lines. Weak acid and 
sludges are handled red-brass and 
lead lines. Tests showed that alloy 
(Durimet 20) valves give more economi- 
cal service than carbon-steel valves 
strong sulfuric acid and sludge service. 
Weak sulfuric acid and weak acid sludges 
require alloy valves. Steel and brass are 
used for pumps. Brass used where 
dilution water steam cannot 
avoided where weak acid and sludges 
are being pumped. Heating coils are 
made brass lead. Duriron has ex- 
cellent erosion-corrosion resistance 
sulfuric acid all concentrations and 
all temperatures and including 
boiling. Corrosion rates sulfuric acid 
and acid sludges are given for Aloyco 
20, 33, 35, 37, Ampco 18, Pb, Cu-Ni, 
Monel, stainless Type 309 
and Worthite. Illustrations, graphs and 
5567 


4.3.2, 6.3.15, 6.3.20, 6.2.5 
Corrosion Resistance Titanium, 
Zirconium, and Stainless Steel; Mineral 
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Acids. Lex Roy LANE, 
AND WALTER Ind. and Eng. 
Chem., 44, 1930-1935 (1952) Aug. 
Corrosion rates for titanium, zirco- 
nium, and 20-29 chromium-nickel type 
stainless steel were determined vari- 
ous concentrations sulfuric, hydro- 
chloric, nitric, phosphoric 
acids. Results sulfuric and hydrochlo- 
ric acids showed that, general, all 
three materials show greater resistance 
corrosion air-free solutions than 
air-saturated solutions. sulfuric 
acid solutions the stainless steel su- 
perior titanium under all conditions, 
whereas zirconium excels stainless steel 
all sulfuric acid solutions below 80% 
concentration. The three metals show 
excellent resistance all concentrations 
nitric acid. mixed acid solutions 
both titanium and stainless steel have 
better corrosion resistance than zirco- 
nium. lower temperatures the addi- 
tion small amounts nitric acid 
sulfuric inhibits corrosion both tita- 
nium and stainless steel but increases 
that zirconium. the three metals 
only zirconium fully resistant cor- 
Titanium satisfactorily resistant all 
concentrations phosphoric acid only 
lower temperatures. stainless 
steel shows better resistance than zirco- 
nium, especially boiling solutions. 
Titanium fully resistant atmos- 
phere water-saturated chlorine, while 
zirconium, Type 316 stainless steel and 
20-29 chromium-nickel stainless steel are 
badly attacked.—NSA. 5559 


4.3.6, 6.3.15, 6.3.20, 6.2.5 

Corrosion Resistance Titanium, 
Zirconium, and Stainless Steel; Inor- 
LANE, AND WALTER ACHERMAN. 
Ind. and Eng. Chem., 44, 1935-1939 (1952) 
Aug. 

Corrosion rates for titanium, zirconium 
and 20-29 chromium-nickel type stainless 
steel were determined various con- 
centrations ferric, cupric, mercuric, 
stannic, nickel, manganous, sodium, am- 
monium, calcium, magnesium, barium, 
With the exception concentrated alu- 
minum chloride solutions, titanium 
fully resistant attack all concen- 
trations these metal chlorides. Tests 
with some lots powder-metallurgy ti- 
tanium alkali and alkaline earth chlo- 
rides resulted peculiar blister type 
pitting. This ascribed the pres- 
ence impurities the metal, particu- 
larly magnesium chloride inclusions. 
Selected lots powder-metallurgy tita- 
nium known essentially free 
these inclusions failed exhibit this 
phenomenon. Arc-melted titanium with 
very low magnesium chloride content 
also showed pitting. The only solu- 
tion which titanium showed excessive 
corrosion was 25% aluminum chloride 
100°C. Stainless steel shows poor cor- 
rosion resistance heavy metal chlo- 
rides, except very dilute solutions 
low temperatures. This alloy suscep- 


the pitting type attack where, 


although indicated corrosion rates may 
quite low, the alloy must rated 
unsatisfactory because rapid pene- 
tration and perforation the sam- 
ple. Concentrated solutions sodium, 
ammonium, calcium and magnesium 
chloride elevated temperatures also 
cause varying degrees pitting 
stainless steel. Zirconium, 
ferric and cupric chloride 


the concentration and the temperature 


are low. suffers embrittlement type 
attack which, the most severe form 
causes complete disintegration 
metal fine powder. However, 
other chloride solutions zirconium 
most completely resistant 
Titanium and Hastelloy were nearly 
completely resistant attack hypo. 
chlorite solutions, but two different types 
stainless steel were badly pitted. Zirco. 
nium was although 
there was evidence shallow embrit. 
tlement the higher concentrations 
hypochlorite, especially elevated tem. 
peratures.—NSA, 5562 


4.3.7 

Buffalo Electro-Chem. Co. Paper 
J., 135, No. 20, 244, 246-252 (1952) 
Nov. 14. 

Preferred material construction for 
concentrated bleach liquor preparation 
and transfer stainless steel 
although some cases clean 
concrete tanks coated with 
soda are satisfactory. For pulp 
ing peroxide chemicals, contact with 
stainless steel and transite 
Contaminaton commercial 
peroxide solution cat- 
alysts such copper, brass, iron, man- 
ganese and cobalt must avoided, 


Graphs and diagrams and 119 references— 
INCO. 
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4.6 Water and Steam 


4.6.1 

Corrosion Control Water 
Paper No. III. Water Re- 
sources Conf., 1951. Ind. and Eng. Chem, 
44, 1736-1740 (1952) Aug. 

Corrosion metals used for water- 
works and boiler operations will de- 
crease basic research corrosion 
extended. Mitigating measures are ca- 
thodic protection, metallic coatings, organic 
coatings, inhibitors, deaeration 
other metals and alloys. the met- 
als available having 
attack than those now used, titanium 
offers the most promise. 


4.6.2, 5.7.7, 5.8.2 
Inhibitors for Eliminating Corrosion 
Steam and Condensate Lines. 
ULMER AND Ind. and Eng 
Chem., 44, 1761-1765 (1952) Aug. 
Control corrosion steam 
sate vital importance the power 
industry. general, two types treat- 
ments have been advocated control 
corrosion: Introduction alkaline sub- 
stances neutralize the acidity and in- 
troduction film-forming materials 
coat the metal. Corrosion test data were 
obtained 600 psi. boiler condensate 
with representative materials 
types. general the type that neutral- 
izes acidity was found give best 
results. Raising the around 
decreased the corrosion inappre- 
ciable amount the case iron. Use 
film-forming materials also decreased 
the corrosion rate but not low 
value the case the 
type. With both types was found that 
the rate corrosion increased 
concentrations dissolved This 
also was true the case the 
trols, the case copper 
both types have good results. 
ing treatment for given case, the 
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CORROSION CONTROL WITH 


Calgon Engineering Service Provides 
Complete Protection for Cooling 
and Process Water Systems 


The proper treatment cooling and process waters requires con- 
sideration many factors. Primarily, the quality, quantity and 
temperature the water itself next, the type system and 
how the water finally, the disposal the 
effluent. 

The Calgon engineer’s recommendation tailored suit the 
specific requirements each individual plant. Water supply 
analyzed and treatment set protect the entire system. 
Calgont used eliminate the threat scale and corrosion 
tubing and heat exchangers provision made for the control 
organic growths and cooling towers are fully protected. 

Calgon engineers have successfully applied this method treat- 
ment many industries, few which are listed the right. 
letter phone call the address below will put their accumu- 
lated experience your disposal. 


*Fully licensed for use under U.S. Patent 2337856. 


Calgon Corrosion Control for 
cooling and process water 
successful operation many 
industries, for example 


Pharmaceuticals 
Heavy Chemicals 
Food 

Steel 

Power 

Fertilizers 

Brewery 

Distillery 

Coal Mining and Washing 
Paper 

Textile 

Petroleum Refinery 
Petroleum Production 


tCalgon the Registered Trade Mark Calgon Inc. for its vitreous phosphate products. 


CALGON inc. 


SUBSIDIARY HAGAN CORPORATION 


HAGAN BUILDING 


PITTSBURGH 30, PENNSYLVANIA 


vith 

wer 


metals the system and the dissolved 
oxygen content the steam should 
considered.—N SA. 5793 


4.6.4, 8.9.2, 5.8.2 


Save That Radiator. 
Coastal Eng. Equipment Service. World 
Oil, 135, No. (1952) Oct. 

Discussion covers 
outline for maintaining clean motor- 
cooling system. After cleaning the sys- 
tem, neutralizing compound used 
compensate for excess cleaning solution 
adhering the metal surfaces. The sys- 
tem then charged with inhibitor 
compound treat the water against 
scale and rust formation. Use phos- 
phate type chemical will prevent scale 
formation. Chromates, forming adher- 
ing protective oxide films metal sur- 
faces, are highly effective preventing 


5812 


4.6.6, 6.3.6, 7.2 


Ingolin and Ingobronzes. (In German). 
Ernst BRUNHUBER. 70, 
339-340 (1952). 

The increased chlorination drinking 
water Germany since 1945 has created 
new corrosion problems the pipe line 
systems that country. Particularly 
affected are valve seats and other parts 
that are frequent contact with the 
water. 

newly developed series copper 
alloys, known ‘Ingolin’ alloys, contain 
nickel and some manganese 
but zinc. Because the formation 
protective film, the alloys are almost 
completely resistant moderately halog- 
enated waters. Maximum corrosion re- 
sistance this series was obtained with 
alloys having melting point above 
1200°C. Owing technical difficulties 
the casing process, however, copper al- 
loys with melting points below 1200°C 
had substituted. These contain less 
nickel (3-4%) but small amounts alu- 
minum (0.3-0.4%), magnesium (0.1%), 
and lead (1%), and are related 
series manganese bronzes known 

‘Ingobronzes,’ related series cop- 
per alloys which nickel replaced 
tin, are superior the Ingolins 
strength and hardness but are not suit- 
able contact with chlorinated water 
because they are readily attacked 
halogens.—PDA. 5369 


46.11, 

Save Stainless Snorkels. 
37, No. (1952) Sept. 

Monel cladding extensible radio 
and radar masts for snorkel-equipped 
submarines saving the Navy money. 
Instead seamless tubes 18-8, the 
new design uses low-alloy steel tubing 
with clad surface Monel. The tubes 
must withstand salt-water corrosion.— 
INCO. 5805 


4.6.11, 5.4.5 

Protects Iron and Steel. 1952, 
128-130, July 21. 

This note American brand 
paint, sold under 
name ‘Galvanite,’ refers tests 
which both bright and rusty steel were 
protected during two years’ immersion 
sea water. Both samples were free 
rust the end this 


5769 


4.6.11, 6.4.2 


Aluminum Alloy Dock Pilings Prove 
Immune Salt Water. SCHALLER. 


34a 
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Univ. Western Metals, 10, No. 
(1952) June. 

I-beams 61S-T6 aluminum alloy 
were subjected the constant action 
salt water for more than two years and 
showed evidence corrosion, marine 
growth barnacle build-up. The con- 
crete part the dock was encrusted 
depth. Upon completion the 
dock, all aluminum alloy sections got 


brushed coat chromate paint.— 
INCO. 5775 


4.7 Molten Metals 


4.7 


Corrosion Molten Bismuth. 
Battelle Memorial Inst., Report No. 
BMI-773, Oct. 15, 1952, pp. 

The corrosion some materials 
(representing low-alloy steels, trans- 
steels, stainless 
steels and super heat-resistant alloys) 
has been determined static tests 
molten bismuth 750 and 850°C. Eval- 
uation the alloys was made the 
basis visual appearance, analysis 
the bismuth after test and metallographic 
examination the tested samples. Armco 
iron, 1010 and chromium 
plate were severely attacked, while the 
irons, stainless steels and heat-resistant 
alloys were wet the bismuth and 
moderately attacked. the 
corrosion appeared the most severe 
near the liquid-vapor interface. 
the alloys tested, only the 2.9% 
transformer steels and Duriron were 
considered have exhibited good cor- 
rosion resistance molten bismuth 
either 750 5670 


PREVENTIVE MEASURES 


5.2 Cathodic Protection 


5.2.1, 4.6.11, 3.3.4 


Cathodic Protection Steel. 
AND Farrer. and Indus- 
try, No. 40, 972-974 (1952) Oct. 

Discusses electrical current 
tential requirements for the cathodic 
protection steel sea water and 
the presence sulfate-reducing bacteria. 
Protection mild steel sea water 
can achieved the early stages 
relatively noble potential provided the 
current density sufficiently high, us- 
ing current applied externally through 
steel anode. ’sacrificial’ zinc anode 
used, however, protection 
achieved relatively low potential 
small current density. more negative 
potential needed presence the 
bacteria than sterile conditions.—EL. 

5806 


5.2.1 


Cathodic Protection. SPENCER. 
Tron Steel Inst. (London) Special Rept., 
45, 75-94 (1952). 


The principal causes the corrosion 
buried steel structures and the theory 
cathodic protection are briefly dis- 
cathodic protection then described, 
using both anodes mag- 
power supply. Soil-survey methods and 
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‘mission lines, but not 


tems are discussed, and shown thy 
the economic advantages 
protection have been proved man 


5.2.1 


Cathodic Protection Steel 
Henry Ind. and Eng. 
44, 1786-1791 (1952) Aug. 

The protective current requirement 
for the cathodic protection steel 
merged water are controlled 
same environmental factors that 
ence the rate corrosion. 
solved oxygen concentrations, tempera. 
tures, velocities that increase the 
oxygen diffusion the cathodic 
tend increase the protective 
requirements. Cathodically 
cium carbonate coatings, which 
oxygen diffusion, and resistive 
decrease the protective current needed 
Calcium carbonate de. 
posited most readily from water 
and bicarbonate alkalinity. the 
bination metal protective paints 
cathodic protection, the best over-all 
sults are obtained the 
potential the paint surface 
corrosion activity the coating flaws 
ceases and excess current used 
damage the coatings 
effects such hydrogen evolution, pro- 
duction alkali and electroendosmosis 
—NSA. 


5.2.1, 8.9.3, 8.4.2 


Recording Pipe Line Cathodic 
Union Gas Oil Gas J., 51, 
291, 293 (1952) Oct. 13. 

tices cathodic protection from 
sion the exterior surfaces buried 
pipes natural gas production trans- 
mission and distribution 
tical form described for 


may used record conditions 
and along the town plant mains well 
Pertinent data including the original field 
survey, analysis data, proposed loca- 
tions and types anodes and other in- 
stallation details are 
5829 


5.2.2, 7.5.5, 8.9.3, 8.1.4 


Use Magnesium Anodes 
thodic Protection Tanks and Pipe- 
lines. Macorrin. Am. Water 
Works Assoc., 407-412 (1952) May. 

Experiences California Water 
Telephone Co. Although 
cost slightly higher than that rec- 
tifier-type cathodic protection, ease 
handling and adaptation more than 
set additional 5528 


5.2.2 


Proper Anode Spacing Cuts Corrosion 
Protection Costs. World Oil, 135, No. 
262 (1952) Nov. 

practice, the most 
system distributed small current ste 
tions. The proper spacing the anodes 
discussed, with graphs showing anode 
current output and hot spot current 


quirement for different anode spacings 


5.2.2, 8.9.3 


Magnesium Anodes Prove Practical 
for Cathodic Protection Camp Stone- 


man. 
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man. OFFERMANN. Gas, 29, No. 


The Stanpac natural gas line (7700 ft.) 
passes through the middle Camp 
Stoneman near Pittsburg, California. 
Much this line was laid under lawns, 
fences, streets, etc., where repairs would 
difficult and expensive, Furthermore, 
AND areas low-resistance soils, which were 
potentially corrosive, were found under 
flower beds and lawns. 
anodes were installed feet apart 
intervals 135 ft. and ft. from the 
line. While pipe-to-soil potentials 
than the 0.85 volt generally 
rate considered necessary for protection, rea- 
sonably good protection has ob- 
cal areas, the probability corro- 
5710 
5.2.2 
Anode—Report 


Its Developments and Performance 
Characteristics. Gas, 28, 


No. 60-65 (1952). 

the field tested and found provide effec- 
that tive, economical protection several 
flaws different applications, including buried- 

pipe protection. For underground use, 

offers the advantage rapid, mechanized 


installation, better distribution, more 
efficient utilization protective current 
and simplicity installation design. 


Comparatively large (10 ft.) underground 

pipes can protected with excellent 

current economy and with anode life 
23, resistivity and above. 
magnesium gives 
higher anode efficiency and uniformity 
anode consumption than the cell mag- 
trans- tests are under way. The ribbon anode 
Prac- has been used effectively protect 
trans- large water heater processing water 


QO, 


well arranged give good current distribu- 
field tion and high current output. sea 


Water and natural brines offers port- 
able current source very high output 
amp. per ft.), useful the ap- 
5820 lime-salt coatings required 
subsequent cathodic protection. 
general its use must confined soils 
and waters intermediate high re- 
Pipe- (2000 ohms and above) long 
ay q 
5.2.2, 8.9.3 
Magnesium Anode System Resur- 
Pan-American Gas Co. Oil Gas J., 51, 
No. 23, (1952) Oct. 13. 
552 Use magnesium anodes for cathodic 
Protection the 21-mile-long, 16-in. 
rosion Pan-American Gas Co. has proved 
No. successful after years opera- 
tall two years operation, however, 
nodes insufficient depth installa- 
anode tion lead wires causing them 
sheared from shallow excavation and 
cings back-filling procedure. 
construction programs reduce For lease sale—write 


3000 South Brentwood St. 17, Missouri 
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ber casing bushing; lip “T” type 
gasket conjunction with insulating 
guides and supports; commercial 
casing filler conjunction with one 
the above; insulation and coating 
the casing before pulled through 
into position conjunction with meth- 
ods 2). Data anode life are 


given. 5767 


Cathodic Protection Tank Bottoms. 
World Oil, 134, No. 212-213 (1952) 
Jan. 

Cathodic protection oil storage 
tank bottom may provided an- 
nual cost about 1.5% cost re- 
placing the tank bottom. Assuming 

volt metal-to-soil potential needed, 
that given tank bottom would require 
current density milliampere per 
square foot bottom surface, and 
current efficiency 500 amper-hours 
per pound magnesium anode con- 
sumed, tank feet diameter would 
require the type 50-R magnesium 
anodes for 10-year life. 5811 


5.2.3, 8.9.3 

Produces Electricity From Gas 
Flame. Emerson. World Oil, 135, 
No. 310, 312-313 (1952) Oct. 

Electricity produced gas-fired ther- 
mopile generators has been providing 
cathodic protection for two years 
three remote points Paso Natural 
Gas Company’s pipe-line system. 5499 


Stop Tank Bottom Corrosion with 
Cathodic Protection. 
essing, No. 659-660 (1952) May. 

Cathodic protection used large 
oil storage tanks refinery the 
West Coast described. The storage 
tanks involved were 80,000 and 100,000 
bbl. capacity, all some years old. 
Tests were conducted one tank for 
experimental purposes. The third test 
resulted the method adopted. holes, 
inches diameter and feet long 
were drilled under the tank angle 
30° the ground level and starting 
just beyond the tank perimeter. Graph- 
ite anodes, in., were placed the 
holes with graphite backfill, and then 
backfilled with soil mixed with salt wa- 
ter. Current amperes was applied. 
After hours, potential the perimeter 
was and center 0.85 volts. After 
years the metal showed indica- 
tion active corrosion and all the old 
pits were inactive. With this information, 
was decided protect the other tanks, 
all one area and spaced approximately 
350 ft. 5682 


5.2.3, 2.2.6 

Corrosion Buried Copper and Fer- 
rous Strip Natural and Salted Soils. 
Iron Steel Inst. (London), Special Rept. 
No. 45, 39-54 (1952). 

report from the British Electrical 
and Allied Industries Research Associ- 
ation. Tests were made determine the 
relative corrodibility various metals 
which are, might be, used for earth 
electrodes, wide variety soils, 
both natural and with addition salt 
reduce the soil resistivity. Cast iron, 
Armco iron, mild steel, galvanized steel, 
copper, and tinned copper were tested 
widely differing soils for periods 
years, each soil salted and 
unsalted sites were used; for the salting 
approximately salt was mixed with 
100 pounds soil. The salt content rap- 
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idly dropped small fraction its 
initial value. Some the sites were re- 
salted after four years. Copper and tinned 
copper specimens were least attacked all 
the soils, followed galvanized steel. Salt- 
ing increased the corrosivity the soils, 
but not greatly except for certain individual 
soils and metals. The results obtained are 
compared with the results other soil- 
corrosion 5709 


5.3 Metallic Coatings 


5.3.2, 5.4.5, 2.3.7 


The Preparation Tinplate for Paint- 
ing. Sheet Metal Ind., 29, 
545-548, 558 (1952) June. 

Describes experimental evaluation 
various methods for the above. Results 
scratch tests painted surfaces fol- 
lowing different pretreatments are tabu- 
lated and 5417 


5.3.2, 5.9.4, 5.3.3, 3.8.3 

Corrosion Investigations Hard 
Chromium Layers. AND 
ices, PB-74662, Frames 8467-8471; Plating 
Notes, No. 16A (1952). 

The corrosion stability hard-chrome 
coatings iron and steel due 
passivation air, causing the coated 
metal behave like noble metal. Ef- 
fective chromium coatings must dense, 
i.e. non-porous. The thickness required, 
usually 0.02-0.4 mm. depends the cor- 
rosive medium, e.g. sea water requires 
thicker coating than air. Corrosion re- 
sistance can influenced controlling 
the conditions coating deposition 
produce fine grained, continuous, homo- 
geneous films. very smooth surface, 
which can obtained anodically 
polishing the base the 
resistance the chromium coating 
diminishes the thickness 
quired. Heat treatment, the other 
hand, impairs the corrosion behavior, 
probably widening the crazing net- 
work the coating.—EL. 5362 


5.3.2, 6.2.1, 7.4.1, 5.3.4 


New Dipping Process Coats Ferrous 
Metals with Aluminum. Metal Mar- 
ket, 59, No. 114, (1952) June 13. 


dipping process which ferrous 
metals may coated economically with 
aluminum has been developed Gen- 
eral Motors Research Laboratories. The 
process, named has many po- 
tential applications including: 
corrosion rust resistant coating for 
ferrous metals may some applica- 
tions replace zinc-coated metals. 
When diffused heat treatment be- 
comes heat resistant material. This 
may conserve number strategic al- 
loys now used high temperature ap- 
plications. The method can con- 
tinuous process for coating sheet, wire 
rod stock. The process presently 
being used pilot basis the G-M 
Detroit Diesel Engine Division and 
the G-M Harrison Radiator Division. 
the latter plant, the “Aldip” process 
being used the production heat 
exchangers. The exchangers are dipped 
alkaline cleaner, washed hot 
water, run through 
rinsed cold and hot water, and dried 
furnace until ready for coating. 
They are next dipped approximately 
four minutes bath preheating salt 
temperatures ranging from 1,280 
1,400° The exchangers are then trans- 


Vol. 


ferred aluminum bath which 
covered layer salt flux aboy 
one-half inch deep where they 
for from seconds one 
While still red hot, the exchangers 
returned the preheat salt bath anj 
slowly raised from 5207 


The Hardness Chromate Films, 
Metal Ind., 81, No.4, 
(1952) July 25. 

investigation hardness chro. 
mate passivated cadmium plate. The 


passivating solution used the 


ments consisted sodium dichromat 
and sulfuric acid, this solution was the 
one which gave the best corrosion re. 
sistance. The hardness the 
film was measured 
through expose the plated 
bright cadmium gives harder film 
them dull 5363 


Cadmium Plating for Salt Spray 
Specimens. Metal Finishing, 50, No, 
(1952) July. 

reply reader’s query sug. 
gested that 0.0002-inch cadmium plate 
steel should withstand 24-hour salt 
spray test. However, the steel rough, 
also important keep the solution free 
from suspended matter which caus 
irregularities and pin-holes the deposit 


5.3.2 


Complex Parts Easily Coated With 
No. 24, 115-118 (1952) 

Fabricated steel parts, even those 
complicated design, can made 
ant corrosion and heat 
commercial process involving 
num-bath dip. Properties the coating 
vary with the composition the steel 
duration and temperature the dip, 
steel preparation, aluminum alloy 
position and subsequent heating the 
part. The coating comprises 
bearing aluminum layer the outside 
and layer iron-aluminum alloys 


tween and the steel. The alloy 


which probably composed series 
compounds, brittle and this quality 
constitutes one the limiting factors 


the process, The iron-aluminum 


pound probably formed 
solution iron and aluminum 
than aluminum diffusion into 

The coating process consists firs 
dipping the cleaned, rinsed, furnace: 
dried part immersed-electrode salt 


bath containing 2-2.5% sodium chloride 
8-20% cryolite, and 0.5-12% 


fluoride. After about four minutes, the 


parts are removed and immersed 


aluminum bath for 0.5-6 minutes 


pendent the thickness the 


desired. The bath covered with 
0.5-inch layer salt flux having the 
same chemical composition the 
bath. This protects the newly 
parts removal. Depending 
shape the part, various methods 
used remove excess aluminum. 
suggested method return the 
the salt bath, raising and lowering 
several times and then blowing the 


cess off with air—PDA, 
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5.3.2 
Mollerizing Iron and Steel Provides 
main Aluminum Surfaces. Machinery (N. Y.), 
58, 179-181 (1952) Aug. 
are Aluminum can united permanently 
and the surfaces steel iron parts, 
regardless intricate shapes, above 
process, order fully protect work- 
from various types corrosion. 
process consists briefly immers- 
69-7) ing the work-pieces treated 
heated salt-bath furnace after 
the parts thoroughly cleaned 
molten aluminum top from 2-4 inches 
depth. When the parts have reached 
the temperature the bath, approxi- 
mately 1500 degrees they are held for 
short period, then withdrawn through 
ching aluminum and consequently 
5655 
Spray Hard Chromium Plate Improve the 


Westinghouse Elec. Corp. 
39, No. 1029-1030 (1952) Sept. 


salt plating was found pro- 
the tool steel panel before plat- 
less prior plating and that 
chromium plate thickness least 
thick. Tests showed that 
plating protects tool 


With 


from carbonated water and from 95% 
relative humidity. Tables—INCO. 5748 


se of 

new 


5.3.3, 5.3.4, 2.3.7 

Recommendations Affecting Standards 
Electrodeposited Metallic 
Paper before ASTM, 55th 
Y., June 23-27, 1952. 


Electrodeposited Metallic Coatings, Pre- 
print No. 14, 1952, 4-6. 


of the 

utside 
layer, 
series 


Tentative specifications for electrode- 
posited coatings zinc, cadmium, nickel 
chromium, and lead steel; tenta- 
methods test for local thickness 
electrodeposited coatings; and review 
standard specifications for electrode- 
coatings nickel and chromium 


copper and copper-base alloys are 
actors discussed. 5301 

Clad Steel Plate for Chemical Plant. 
Paper before 4th Intern. 


Mech. Eng, Congr., June 1952, Sweden. 


salt (1952) Oct. 
Description the production clad 


plate hot rolling. Process con- 
the simultaneously subjecting plate 
the basis metal and cladding metal 


oating and subsequently rolling them 
the Basis metal used steel boiler steel 
Copper, nickel, copper-nickel 
Monel, silver, and corrosion- and 
steels are used for cladding. 
Physical properties clad plates, weld- 
clad plate, and chemical plate 
are discussed. Cladding saves 
ring nickel, and molybdenum. Photo- 

5366 
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5.3.4, 5.3.2, 5.9.3 

Metal Spraying Technique Applied 
Welding (London), 15, 19-22 (1952) Feb. 

description the wire process for 
metal spraying. The operation the 
pistol explained and the author shows, 
means diagrams, how even 
coating built from several passes. 
The necessity for proper surface prep- 
aration stressed and air and centri- 
fugal blasting equipment described. Zinc 
and aluminum are the metals usually 
used for protective coatings and 
found that, the finer the coating struc- 
ture, the better will its performance. 
reached between this latter consideration 


and the desire for rapid application. 
5359 


—ZDA. 


PUT THIS YOUR PIPE 


forget about 


PARAFFIN 


CORROSION! 


5.3.4, 4.6.11 
Preventing Marine Corrosion Met- 
(N. Y.), 31, 791-798 (1952) Sept. 
Metallizing systems prevent rust 
combination actions normally found 
singly painting, hot-dip galvanizing 
and cathodic protection. typical met- 
allizing system consists 
blasted steel surface, coat 
aluminum and one more coats 
organic film, nothing more. The surface 
virgin steel and rough. The zinc 
aluminum very high purity and 
the organic film compatible with the 
applying the zinc and treatment 
required, such acid wash, pre- 
pare the zinc for the top coatings. Zinc 
aluminum anodic steel. Therein 


Dependable protection the only kind worth having, and you can sure 


the paraffin and corrosion protection you have when your pipe lined 


with TK-2, plastic lining applied Tube-Kote, Inc. 


Paraffin just doesn’t accumulate producing wells lined with TK-2. resists 


corrosion caused sour crude, gas condensate, and many corrosive fluids. 


TK-2 has been field tested for ten years seven million feet oil country 


pipe. the first choice producers, pipe lines, drillers, refiners, chemical 


plants. 


Have your pipe lined with TK-2 for wells packer, high pressure wells, 
offshore isolated wells, and wells with storm chokes. TK-2 designed for 


tough problems like yours! 


TUBE-KOTE, 


Write today for free engineering 
data all Tube-Kote linings. 
See 4979, Composite Catalog. 


INC. 


Houston 25, Texas 


this 


what you need 


piping 


abrasion 
resistance 


resistance 
corrosive oils, 
greases, solvents, 
acids and chemicals 


degree swell 
and permeability 
hydrocarbon solvents 


development 
The Dow Chemical 
Company 


Supplied either fabricated light 
gauge steel standard wall. Avail- 
able and 20’ regular lengths 
custom fabricated your 
ments diameters thru 48”. 
Fittings standard and special de- 
signs for all diameters. For catalog 
and additional information write 


MICHIGAN PIPE COMPANY 
Bay City Michigan 


Manufacturers of Wood-Stave, Saran Rubber-Lined, 
Stainless Steel and Monel Piping 


38a 


lies the major contribution these met- 
als protective coatings. They hold 
position above steel the galvanic series. 
Coatings bronze stainless steel, for 
example, are both below steel and are 
cathodic steel sea water. Being 
cathodic, they accelerate corrosion the 
steel break the coating occurs. 
the other hand, zinc aluminum, 
ruptured, sets cell reverse po- 
tential. The steel then cathodic and 
cannot corrode long the anodic 
minum cell sacrificial anode 
providing cathodic protection when needed. 
This action similar nature the 
work zinc slab the stern 
ship. The slab sacrificial anode pre- 
senting itself more readily accessi- 
ble anode than the zinc the brass, 
preventing dezincification pitting 
brass adjacent the stern. Sprayed 
metal when first sprayed presents sur- 
face rather like No. sandpaper. The 
surface actually porous, fact that 
itself not drawback not in- 
tended barrier coat. Because 
rough and porous attracts initially 
liquid films; thus, metallizing ideal 
base for paint. Thicker coatings paints 
are possible over this rough surface. 
estimated that paint life can ex- 
tended from two five times use 
sprayed metal base. Likewise, the 
life zinc can extended two three 
times use paint. the fabrication 
welded steel ships removal slag 
from the weld areas has long been 
problem. Slag cathodic steel and 
therefore source initial corrosion, 
many times resulting fracturing 
adjacent the weld. This commonly 
referred preferential corrosion. 
Standard metallizing 
nate the danger fracturing from this 
source. Removal slag the use 
chipping hammers not necessary be- 
cause the metallizing preparation accom- 
plishes this. Further, the presence the 
anodic metal keeps the weld area ca- 
thodic and 5818 


5.3.4, 5.9.4 

Effective Pretreatment Vital. Prod- 
uct No. 12, 51-55 (1952) 
Nov. 

Effective paint finishing systems can 
only applied metals the surface 
fit condition receive the paint. 
Procedures for most the commoner 
metal surfaces are summarized 
table, which suggests that freshly gal- 
vanized surface should not need de- 
greasing Etching 
primers and phosphate treatments are 
among the methods suggested for pre- 
paring zinc and zine alloy surfaces for 
painting. Sherardized coatings not 
require such pretreatments. low tem- 
perature stoving treatment may nec- 
essary remove hydrogen from cadmium 
electrodeposits, since active hydrogen 
may interfere with the oxidation reac- 
tions which promote rapid drying. Chro- 
mate passivation advocated preparing 
zine plating for painting. Sprayed zinc 
receives brief mention, but infor- 
mation included about its suitability 
basis for paint without further 
treatment.—ZDA. 5771 


5.3.4, 8.1.2, 3.7.3 

The Use Metal Spraying for the 
Protection Structural Steel-Work. 
Trans. Inst. Welding 
(London), 15, 23-25 (1952) Feb.; Elec- 
troplating, No. 103 (1952). 

The author considers the use metal 


Vol. 


spraying for the anti-corrosive 
reference the Abbey Works 
Steel Company Wales Ltd., 
about half the steel work was 
sprayed. Methods cleaning 
steel are indicated. The author consider 


film the most economical treatment 
steel structures, considered 
building life of, say, fifty 
difficulty elding metal sprayed 
discussed. Estimated 50-year costs 
five different protective schemes, includ. 
ing phosphating and painting, are 


ZDA 


5.4 Non-Metallic Coatings and 
Paints 


5.4.2, 
Porcelain Enamels Serve and Save 


celain Enamel Co. Iron Age, 170, 
160-161 (1952) Nov. 13. 

Porcelain enamels’ resistance acids 
alkalis, water, weather, heat and 
shock can reduce production costs 


stantially. applying porcelain 


black steel pipe used for fluxing 
degassing aluminum, pipe life was 
more than million pounds months 
Additional savings resulted from lower 
costs handling, cutting, threading 
storage and disposal pipe. 
corrosion caused molten 
various refractory materials were 
high corrosion resistant coatings 
increase their heat resistance. Table 
photogr NCO. 5380 


5.4.2, 6.4.2, 5.9.4 


The Protective Properties the 
ural Oxide Film Aluminum. 
Paper before Vleme Foire 
nationale des Conserves Emballage- 
Tere Foire Parma 
Sept. 12-25, 1951. Chemistry and 
No. 34, 820-822 (1952) Aug. 23. 


Discussion the resistance 


num atmospheric and immersed 


rosion due protective film 
which forms surfaces exposed 


liquids containing dissolved 


water. These surface films can 
thickened chemical oxidation and 
anodizing. detailed study the 
various factors influencing 
sion aluminum citric acid 
citric acid-sodium chloride solutions 
undertaken. 
more serious than general attack. 


Pitting and localized 


with more noble metal, local 


action and pitting arise. Copper and 
greatly accelerate the pitting 
num; nickel, manganese, lead, cobalt 
iron are less detrimental but are 
injurious, references—INCO. 


5.4.5 

Zinc-Rich Paints Defined. British 
and Research Association. 
Age, 66, No. 1703, 352 (1952). 

The use the term “zinc-rich 
should restricted paints 
sufficiently high percentage 
pigment to ensure direct electric conta 
between the metallic particles the 
paint film. There are theoretica! 


for believing that the simplest 
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ACE 


PIONEERING 
RESEARCH 


AND 
DEVELOPMENT 
SINCE 1914 


For more than third 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives the field have 
pioneered the science 
metal preservation. They have 
developed 
chemicals which either protect 
metals directly, create 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around reduce costs, 
speed production and add 
products. 


countless 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping 
ening solutions. 
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PAINT BONDING 


zinc phosphate coatings improve paint adhesion 
automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units components. 


zinc phosphate coatings, make paint stick 


galvanized iron and other zinc and cadmium surfaces. 


protective coatings provide improved paint adhesion 
and high corrosion-resistance for aircraft and aircraft parts, awnings, 
wall tile, signs, bazookas, and many other products made 


aluminum. 


RUST PROOFING 


zinc phosphate coatings provide rust and cor- 
rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance anti-galling, 


safe break-in, friction rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


zinc phosphate coatings make possible im- 
proved drawing, cold forming and extrusion such steel products 
sheets for stamping, bumpers, parts formed, prior plating 


painting, cartridge cases, etc. 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 


Niles, California Windsor, Ontario 


The 
sts for 
iven—~ 
{ 
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this will not occur unless the metallic 
constitutes 92/95% weight the 
dried paint film—the exact value depend- 
ing the specific gravity and other 
properties the 5332 


5.4.5 

Neoprene Protective Coatings. 
DuPont. Product Eng., 23, 
No. 138-139 (1952) Aug. 

new neoprene solution, known 
Type KNR cures room temperature 
24-48 hours, and has highsolids con- 
tent with low viscosity. basic fields 
application neoprene coatings are— 
protective finishes functional ma- 
chine parts subject corrosion and 
abrasion, and repairable maintenance 
coatings large industrial equipment 
such tanks, ducts and 

5345 


5.4.5 


Some Newer Organic Protective Coat- 
ings. Better Finishes Coat- 
ings, Inc. Product Eng., 23, No. 167-174 
(1952) Aug. 

Protection metal surfaces has stim- 
ulated the development newer coat- 
ing materials. Organic coatings and films 
include alkyd resins, syrenated alkyds, 
silicone-alkyds, Teflon, Epon, acrylic 
resins known Lucite and Prexiglass, 
urea-formaldehyde-melamine-alkyd com- 
binations, vinyl resins and film 
former. Applications for the various 
coatings are given. 


5452 


5.4.5 


Wax Type Protective Coatings for In- 


Typical pipes 
and fittings 
nonplasticized 
polyvinyl chlo- 
specifications 
Van Dorn. 


INDUSTRIAL PLASTICS OFFER YOU— 


Strength Aluminum, with 
one-half its weight 


Formed, Machined, Drawn 
Molded, Welded 


AVAILABLE FORMS 


SHEETS through 


PIPE through diameter 
(10 ft. lengths) 


ROUND BARS through 
diameter (10 ft. lengths) 


WELDING ROD and diameter 


TYPICAL APPLICATIONS 


Van Dorn fabricates its rigid nonplasticized polyvinyl chlorides 
into such products as: Ducts, Hoods, Chemical Tanks, Tank 
Liners, Plating Racks, Fume Stacks and Piping. 


WRITE FOR ILLUSTRATED BULLETIN AND SPECIFICATIONS 


40a 


THE VAN DORN IRON WORKS CO. 


2685 East 79th Street 


Cleveland Ohio 


Paint Oil Chem. Rev., 115, (1952) 
June 


Chiefly discusses formulated wax sys. 
tems, their properties, and uses. Briefly 
mentions varied applications 
coatings including metal sparkplug shells. 
miscellaneous corrosion-prevention uses: 
impact extrusion aluminum 
ble tubes; and deep-drawing operations 


—BTR. 5458 


5.4.5 


Trifluorochloroethylene Polymer Resin 
Dispersion Films Metal. Gus. 
MER. Gusmer, Inc. Corrosion; 
1,2 (News Section) (1952) Aug. 

Trifluorochloroethylene polymer (Kel-F) 
dispersions are applied selected metal 
surfaces spray. primer required, 
Each coat must completely fused be- 
fore applying another. Adhesion iron, 
steel, various austenitic 
and aluminum has been 


5450 


5.4.5 


Chlorinated Rubber Paint for 
tion and for Stopping-off. 
No. 231 (1952) July. 

rubber paints produced Detel 
ucts Ltd. which give good protection 
against acid and alkali. They dry 
evaporation and resemble lacquers 
their behavior. DMU, zinc-rich paint 
giving dry film containing over 96% 
metal, recommended for iron 
steel surfaces. has been extensively 
used combat marine 


5464 


5.4.5, 4.4.2, 6.4.2 

Protection Aluminum 
Food, 21, No. 247, 141 (1952). 

with epoxy resin, which 
out, leaving film which hardened 
heat treatment. Protection against fatty 
acids obtained. The use the resins 


for bonding metals and plastics rub- 
ber noted.—RPI. 5443 


5.4.5, 5.4.7 


New Role for Neoprene. Can. Chem. 
Processing, 36, No. 58-59 (1952) June 20. 

Neoprene now produced form 
which makes ideal for application 
the exterior tanks, process equipment, 
structural steel, pipelines and vulnerable 
parts aboard ships and aircraft. 
maintenance coating, Neoprene has good 
resistance corrosive chemicals, fumes 
and atmosphere; can prepared for 
application either brush spray 
hours; possesses high degree 
silience, elasticity, 
and non-chipping and 


INCO. 5339 


5.4.5, 5.4.8 

Neoprene Protective Coatings. 
Product Eng., 23, 138-139 (1952) 
Aug. 

Neoprene rubber now available 
room temperature curing solutions with 
high solids content. Surveys applications 


5.4.5, 6.4.4 

Anticorrosive Primers. ALEX 
Lab, Paper before ACS, 121st 


Februar 
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ERKOTE Insulating 


checked corrosion! 


Condensation gasses these precipitator ducts 
during cold weather produced corrosive acid that 
would have time destroyed the steel plates and 
required costly repairs. 


correct this condition, the exterior surfaces 
the ducts were properly prepared and sufficient 
thickness Erkote Insulating Mastic was 
applied maintain the required temperature 
prevent condensation the gasses. 


Even under the most severe winter conditions, 
Erkote Insulating Mastic has been extremely 


effective preventing corrosive condensation in- 
side the ducts, while the same time thoroughly 
protecting the exterior duct surface. Because 
its excellent bonding properties requires min- 
imum maintenance! 


you have problem insulation protection 
against corrosion, there Erkote Mastic ready 
work save you money. inquiry will 
bring one our experienced field engineers 
survey your requirements without obligation, 
course! 


Earl Paint Corporation 240 Genesee Street Utica, N.Y. 


Sales Offices: Houston, Philadelphia, Baltimore, Pensacola 


FOR USE WHERE PAINTS FAIL 


see our catalog in 


or write for copy 


ERKOTE PRODUCTS 


Varnishes. 


Corrosion Resisting Mastics, Mica Mastics, 
Insulating Mastics, Vapor Seals, Troweling 
Mastics, Color Finishers, Industrial Paints and 


q 
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WILKINSON 
LINE 
LOCATOR 


DESIGNED RIGHT 
BUILT RIGHT 


This 
precision 
instrument 
accurately 
spots 
every 
buried 


will 
indicate the 
depth too. 


This substantial carrying 
case available 


The WILKINSON LINE LOCATOR 
provides low cost insurance against 
trouble. 


Its dependability recognized 
leading utilities everywhere. 


WILKINSON 


PRODUCTS COMPANY 


3987 Chevy Chase Drive 
PASADENA CALIFORNIA 


Tel. 0-4314 
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waukee, Mar. 1952. Ind. and Eng. Chem., 
44, No. 10, 2409-2414 (1952) Oct. 
Investigation the further develop- 
ment and adaptation organic coating 
systems for impeding the corrosion 
magnesium alloys. The formulation and 
evaluation number primers are 
described, data the solubility cer- 
tain pigments sea water are given, 
and the effectiveness these solutions 
inhibitors corrosion magnesium 
alloys discussed. The chromates 
highly and compare favorably with zinc 
yellow and zinc tetroxychromate this 
application. Tables, 


5350 
5.4.8, 5.4.5 


New Safeguard for Protective Coat- 
Gen. Electric Company. Gen. 
Elec. Rev., 55, No. 50-52 (1952) July. 

R-108 intermediate, phenolic deriva- 
tive, imparts .alkali and acid resistance 
variety finished coatings. The 
coating procedure given and the ap- 
plications are discussed. R-108 coats well 
over iron and steel, and also aluminum, 
magnesium, zinc and its alloys and plas- 
tics. Developed General Electric 
5420 


5.6 Packaging 


5.6.2 


Spray-Wrap Prevents Corrosion. Can. 
Metals, 15, No. (1952) July. 

Spray-wrap method, improved ver- 
sion American technique. This 
packaging method expected save 
private industry and the Canadian Gov- 
ernment thousands dollars. The ma- 
terials consist two different synthetic 
resin compositions applied with com- 
pressed air guns fitted with special noz- 
zles. The clear webbing compound 
used form web around the object 
serve base for the much thicker 
and tough protector coat, which 
sprayed separately. Moisture ab- 
sorbed within the cocoon crystals 
silica 5341 


5.6.3, 6.4.2, 3.4.9, 3.2.3 

Protects Aluminum. Aviation 56, 
(1952) Mar. 

new specially treated tissue paper 
which prevents water staining stacked 
aluminum sheets, developed Kaiser 
Aluminum and Chemical Corp.—MR. 


5300 


5.6.3, 8.10.4 
Vehicles Shipped Foil. Am. Metal 
Market, 59, No. 159, (1952) Aug. 16. 
Army vehicles being shipped 
from Seattle are wrapped aluminum 
foil. This protection means less inspec- 
tion and reprocessing than the previous 


method tape, shellac and sealing com- 
5289 


5.7 Treatment Medium 


5.7.6, 4.6.4, 5.8.2, 8.9.2 


Automotive Cooling System Protec- 
tor. Automotive Ind., 106, No. 11, 116, 118 
(1952) June 

The main part automotive water 
softener for protecting cooling systems 
against scale and corrosion replace- 
able cartridge consisting 
reinforced paper shell for filtering out 


Vol. 


rust and dirt particles and porous cloth 
sack containing 2-ounce charge 
berlite IR-120 ion exchange resin 
corrosion inhibitor, manufacture; 
the Rohm Haas Co. The Amber. 
lite exchanger compatible with 
shows physical chemical 
tion from heated coolant after 


engine operation and softens 


5.8 Inhibitors and Passivators 


5.8.1 

Corrosion Control With Organic 
hibitors. Breston. Ind. and 
Chem., 44, 1755-1761 (1952) 

Inorganic inhibitors corrosion 
water are generally effective only under 
alkaline and oxidizing conditions. the 
presence acids, acid brines, high 
peratures, reducing conditions, 


biological action they afford little 


protection. There are many large scale 
handled under such conditions 
effective corrosion control desirable 
necessary. solution the problem has 
been found organic compounds 
adsorption onto the 
will protect from further corrosion 
They form protecting films molecular 


thickness and are effective 


tions low few parts per million 
The paper outlines the mechanism, prop- 
erties, and conditions application 
organic inhibitors, and 
application acid cleaning 
cooling and refrigerating systems, steam- 
generating systems, oil wells, and other 
petroleum production and handling 
tems.—NSA. 


5.8.2, 4.3.2, 6.3.6 

The Inhibition the Solution Cop- 
per Nitric Acid. (In Russian). 
Akad. Nauk SSSR, new ser., 85, 133-136 
(1952) July 

Sodium sulfide, sodium sulfite, sodium 
thiosulfate, urea, thiourea, potassium 
permanganate, potassium chlorate, and 
hydrogen peroxide were tested inhib- 


itors for the above. Effects composi 
tion and temperatures were also deter 


mined. Data are tabulated 
—BTR. 


5.8.3, 5.6.3 

New Concept for Rust Prevention. 
Monsanto Mag., 1952, 
Oct.-Nov. 

The history the development 
Vapor Phase Inhibitor Shell Dev. 


nium nitrite added the crude from 
which evaporates and 
the exposed metal surface 
steel dome, where dissolves into the 
thin film moisture. has the 
preventing the oxygen’s power caus 
rust. VPI the trade 
product. The use VPI coated pape! 
for packaging parts described. 


5.8.4, 5.6.3, 7.1 


NISTER. Shell Chemicals 
No. 424-432 (1952) Sept. 


hibitors the fact they need not 
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February, 


direct 

protected 

over 

may 
engines 
packaged 
which 
amin 
refer 


Ind. Chen 
301-305 
First 
cleaning 
droxide, 
carbonate 
hard 
their 
stainless 


BN F. 
| 


5.9.2, 5.8.1 
The 
the 
the 
weight los 
efficiency. 
was 
Electrical 
end-point 


tion, No. 
erence 
and 
coating 


5.9.4, 3.2.3, 

Oxide 
ished Coy 
Trans, 
(1952) 

Copper 


tion and 
concludes 


briefly detailed. Dicyclohexyl from 


the washi 
pho 
those con 


5.9.4, 6.4.4 
Slum Surf 
44, 
Sept. 

eva 
salt 
tests 
mate and 


5324 
cable 
—_— 
— 
| 
42a 


cloth 
lus 
tured 
itors, 
ness 


5324 


inder 
the 
tem- 
1icro- 
scale 
vhere 
has 
hich, 
nical 
cular 
ntra- 
of 
their 
ions, 
eam- 
other 
Sys- 


dium 
sium 

and 
posi- 
eter 
rted 


from 
s on 

the 
the 

the 
5472 


protected 


1954 


direct contact with the surface 
protected but can exert 
over distance space. The inhibitors 
may used powder form, solution 
coated paper. Chief applications 


are the preservation the interior 


amine carbonates. 


d 
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5.9 Surface Treatment 


q 
| 5.9.2 . 

The Use Alkalis Cleaning Proc- 
Chemist, 28; Nos. 327/330; 152-157, 
(1952), April, July. 
First part discusses 
cleaning action alkalis (sodium hy- 
droxide, sodium carbonate, sodium acid 
silicates, phosphates), effect 
hard water, Second considers 
copper, copper alloys, iron, 
stainless steel, tin, zinc, non-metallics).— 
5372 


67, No. 577-583 (1952). 

(in sulfuric acid) was measured 
the equivalent weight iron calcu- 
the ratio the loss iron 
the total loss weight the steel 
Addition sulphonated fatty 
losses but did not greatly increase 
The efficiency various inhib- 
was measured and reported. 
Electrical methods determining the 
pickling were investigated. 


5307 
Phosphatization Metals. Bary 


tion, 23, 25-33 (1952). 

general review with particular ref- 
the chemistry the process, 
the different types phosphate 


5.9.4, 3.2.3, 6.3.6 
Oxide Films Electrolytically Pol- 
Trans. Faraday Soc., 48, No. 273-279 
(1952) March. 


phosphoric acid were examined for ox- 


ide technique electrolytic reduc- 


and electron diffraction. Author 


that the surfaces are initially 
from oxide and that the subsequent 
washing procedure. Surfaces freed 
phosphate oxidize rapidly while 
those contaminated phosphate are 
5336 


Protective Treatment Magne- 
(In Italian.) Metallurgia Ital- 
44, 8/9, 336-342 (1952) Aug., 


evaluation alternate immer- 

Sion, salt spray, and atmospheric corrosion 

phosphate) finishing processes. 


5314 


CORROSION ABSTRACTS 


MATERIALS 
CONSTRUCTION 


6. 


6.2 Ferrous Metals and Alloys 


6.2.1, 3.7.1, 3.5.1 


Mechanical and Physical Properties 
FYLDE. British Cast Iron Research Assoc. 
Research and Development, 340-359 
(1952) June. 


Reports extensive investigation 
above, one outcome which was the 
development scale- and growth- 
resisting cast iron Special 
treatment was developed overcome 
the tendency aluminum irons oxi- 
dize. Details micro-structure are given. 
Covers aluminum cast irons without alloy 
addition; and aluminum cast irons with 
low and with high chromium contents. 
Graphs, photomicrographs, and numer- 


ous 5426 


6.2.1, 5.8.2, 5.4.5, 5.3.2 


Protection Ferrous Surfaces Against 
Corrosion. (In Italian). ANTINORI. 
Tecnica ital., 163-167 (1952) May-June. 

Presents results further experiments 
similar those described previous 
article. (Mar.-Apr., 1951 issue). Use 
more concentrated solutions 
ied. emulsible oil containing sulfonic 
soaps gives fairly good protection from 
rust cast iron. Concludes with few 
practical notes use chromates for 
treatment engine cooling water. Test- 
panel photographs.—BTR. 5448 


6.2.4, 2.2.2 


Atmospheric Corrosion Low Alloy 
Steels. Am. Soc. Testing 
Materials, Preprint No. 70, 1952, pp. 

1941 five sets low-alloy steels 
were exposed the industrial atmos- 
phere Bayonne, J., and the ma- 
rine atmosphere Block Island, 
Gives complete results through years 
exposure, including weight losses, pit 
depths, thickness measurements, calcu- 
lated pitting factors, and weight rust 
the specimens. Detailed weight-loss 
vs. time curves, pit-depth vs. time curves, 
and weight-loss vs. composition curves 
are 5392 


6.2.4, 3.7.3. 


Endurance Limit Welded and Un- 
welded Steel Specimens With and With- 
out Influence Corrosion. (In German). 
CLEMENS APPALY AND 
RATH. 223-227 
(1952) July. 

Reports experiments low-alloy 
manganese and chromium-manganese 
steels, with and without exposure 
aqueous corrosion. Experimental 
results tabulated and 

327 


6.2.5 


The Cause the Chemical Resistance 
Stainless Steel. Berwick AND 
Evans. Applied Chem. (London), 
Pt. 10, 576-587; Disc. 588-590 (1952) 
Oct. 

Influence anodic and cathodic treat- 
ment, corrosion rates and potentials 
aerated and de-aerated acid, times 
activation replacing oxygen inert 
gas, times passivation replacing 
inert gas oxygen, and effect con- 


Equitable Gas System and Over 
100 Others Use Roskote and 
Glas-Wrap the “Tough” 
Pipeline Jobs 


Equitable Gas System, covering large 
areas Western Pennsylvania, West 
Virginia and Kentucky, uses non-toxic 
Roskote mastic and Roy- 
ston Glas-Wrap. They, well over 
100 other major utilities and pipeline 
companies, know that Roskote and 
Glas-Wrap give pipelines peerless, 
long-time protection. 


Upper Right—An Equitable Gas System 
20” line through rough country. Upper 
Left—First coat being 
sprayed this line the field, 
primers needed. pipe 
then wrapped with Royston Glas-Wrap 
and given second coat Roskote. 


Not just the easy jobs for Roskote! It’s tough 
enough withstand the abrasion and corrosion 
any soil, keeps its flexibility from -40° 
375°F. without brittleness sag. Utility and 
pipeline companies know they can forget their 
corrosion worries when their pipe 
koted’’. Roskote applied dries fast 
save time and non-toxic. resists acids, 
alkalies and moisture—has electrical resis- 
tivity megohms per square foot. 


For Complete Technical Information and 
Free Samples Write to: 


ROYSTON 
LABORATORIES, INC. 
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which have shown vapor phase activity Cold-Ap lied 

Bex 
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nection with external aerated cathode 
were studied. Experimental methods, 
apparatus, and results were described. 
Corrosion stainless steel dilute sul- 
furic acid accelerated anodic treat- 
ment cathodic treatment. acid 
containing oxygen, corrosion negligi- 
ble and the potential positive; acid 
freed from oxygen with hydrogen, nitro- 
gen argon, corrosion rapid and the 
potential negative. After short exposure 
oxygen-containing acid, the replace- 
ment oxygen another gas produces 
activity. The time needed for active stain- 
less steel become passive depends 
the amount oxygen introduced. Attack 
stainless steel 20% acid increased 
junction carbon over which oxygen 


Illustrations and references.— 
INCO. 5335 


6.2.5, 4.3.2 

Corrosion (of Stainless Steels). 
Fontana. Ind. and Eng. Chem., 44, No. 
89A-90A, 92A (1952) Mar. 

Corrosion Stainless steels sulfuric 
acid function temperature dis- 
cussed. The three steels discussed are: 
17% chromium steel, AISI Type 430; 
18-8S, AISI Type 304, Alloy Casting 
Institute designation CF-8; and 
molybdenum, Type 316, note 
iron blast furnace slag also in- 
cluded. graph the corrosion 
18-8S molybdenum sulfuric acid 
function temperature discussed. 


—INCO. 5480 


6.3 Non-ferrous Metals and 


6.3.6 

Properties and Corrosion-Resistance 
Metal Ind. (London), 80, No. 26, 519-522, 
(1952). 

Bailey outlines the history the de- 
velopment the high-tensile brasses 
(manganese bronzes), Seven composi- 
tions were selected, all having equivalent 
zinc contents based Guillet’ 
efficient with aluminum varying from 
and with addition manganese, 
iron, nickel, and tin give 
were subjected tensile and corrosion 
tests, from the results which was 
concluded that: aluminum contents 
greater than ~2% are undesirable, 
they induce form latent interery 
corrosive agencies; the combined 
presence iron and manganese beta- 
brass containing aluminum may reduce 
the tendency weakness; and tensile 
may reduce brass in- 
tercrystalline weakness. references. 
—MA. 5368 


6.3.6, 1.5, 1.3 

Corrosion Resistance Copper and 
Copper Alloys. American Brass Com- 
pany, Waterbury 20, Conn. 1952, pp. 
inches, paper cover, free. 
This revised second edition the 
findings the American Brass Com- 
pany’s technical staff the corrosion 
copper and copper alloys. The contents 
include discussion the theory 
corrosion and types attack, general 
discussion the corrosion resistance 
copper alloys and charts which var- 
ious kinds copper and its alloys are 
rated against several 


number, alloy name, group name and 


indexed table properties these 
alloys. 5313 


6.3.6, 3.2.1, 3.5.8, 3.6.6 

Corrosion Copper Alloys. 
BERGSMAN AND GOTE RENMAN. Paper be- 
fore Fourth Internat. Mech. Eng. Congr., 
Stockholm. Metal Ind., 81, No. 52-53 
(1952) July 18. 

Paper records some examples cor- 
rosion attack such tarnishing and 
oxidation, galvanic corrosion, stress cor- 
rosion (season cracking) and dezincifi- 
cation. Copper and copper alloys which 
were unsuitably stored will open 
corrosive attack the form tarnish- 
ing. They can placed metallic con- 
tact the presence electrolyte 
without galvanic action provided that 
the corrosion conditions are not too 
serious. Tensile stresses, cause stress 
corrosion, may eliminated low 
temperature annealing minimizing 
the tensile stresses reeling. Dezincifi- 
cation brass alloys does not generally 
occur until after long time use 


5309 


6.3.6, 3.2.3, 2.3.9 

Gravimetric Investigation into the 
Oxidation Copper-Tin Alloys 
Various Temperatures. AND 
Metallurgia Italiana, 44, No. 
1-5 (1952) Jan.; Engrs. Digest, 13, No. 
183-185, 193 (1952) June. 

Oxidation resistance copper-tin al- 
loys depends not only the tin content 
the alloy and the nature the oxide 
layer, but also, the nature the 
stable phase the temperature oxi- 
dation. This was shown investiga- 
tions with the thermal balance method 
and photographic recording. Tables. 


—INCO. 5473 


6.3.6, 3.5.8, 3.5.9 

The Creep and Fatigue Properties 
Two Commercial Aluminum Bronzes 
500°C. Carrer, MENDs, AND 
Metallurgia, 45, 273-281 
(1952) June. 

Concerns alloys used tubular heat 
exchangers Covers: 
scaling behavior; creep, stress-rupture 
time, and fatigue tests both cold- 
worked and annealed conditions; struc- 
ture after these tests; grain 
size creep resistance the annealed 
materials; and changes when held 
for long periods without ap- 
plied stress. Structure and mechanical 
property data the as-received ma- 
terials are given. Graphs, tables, and 
photomicrographs.—BTR. 5388 


3.7.3, 3.5.9, 8.9.1, 7.1 

Jet Engines Push Welded Molybdenum 
Study. Curtiss-Wright Corp- 
oration. Age, 170, No. 145-148 
(1952) July 10. 

The high melting temperature molyb- 
denum, 4750°F. and its thermal con- 
ductivity times austenitic stainless steel, 
make prime target for study metal- 
lurgists. Aircraft engine designers want 
use molybdenum and its alloys 
structure materials gas turbine and 
ramjet engines. Molybdenum alloys can 
fabricated welding. Helium shielded 
tungsten electrodes were used tests. 
stresses are not excessive, these alloys 
can used the 3000° range. Lack 
oxidation resistance the most serious 
shortcoming molybdenum. For sound 
welds, air and other sources oxygen 
must excluded. Weld reinforcement 
needed parts which are stretched 


Vol. 


formed after welding. Welds 
good room temperature 
not been made. Photomicrographs. 

—INCO. 5315 


6.3.11, 3.2.3, 3.7.2, 5.3.1, 5.4.1 


Tarnish-Resisting Silver. 
Plating and Finishing, No. 12, 3-6 (1952) 

review methods that have 
suggested for the prevention 
ing silver, such the addition 
ing elements and coating with metallic 
non-metallic films. Electrodeposition 
platinum-group alloy coatings 
gested the most likely method pro- 
tection, and the deposition palladium 
from solution containing pal- 
ladium complex nitrate mentioned 


5354 


6.3.14, 3.2.3, 3.7.2 

The Oxidation Liquid Tin. 
German). WoLFGANG GRUHL AND 
Metall, 177-182 (1952) 

Describes experiments the above 
made pure tin temperatures 
and 600°C., and tin with ad- 
ditions lithium, sodium, magnesium, 
aluminum, zinc, cadmium, antimony, lead, 
bismuth, and copper. The experimental 
results are interpreted, and that 
only those metal additions which are less 
noble than tin, with the exception 
cadmium, speed the oxidation. the 
case aluminum, even slight 
tion 0.5% will completely the 
oxidation tin. Tables, and 
micrographs.—BTR. 5466 


6.3.14, 5.3.2 

The Corrosion Resistance Tin and 
Institute, Apr., 1952, pp. 

Discussion corrosion tin, alloys 
tin, and coatings tin and tin alloys. 
Corrosion tin includes 
atmosphere, acids, alkalis, 
neutral aqueous media. Considered al- 
loys tin are pewter 
metal, solders and fusible alloys, bearing 
metals, and tin alloys. Listed 
under coatings tin and tin alloys are 
tin coatings iron and 
and general properties, tin coatings 
copper and its alloys, lead and 
and tin-lead, tin-cadmium, tin- 
copper, and tin-nickel alloy coatings— 


INCO. 5373 


6.3.15, 8.8.5, 3.7.3 

Titanium Tests High Temperatures. 
Automotive Ind., 107, (1952) July 

Results tests cold forming plus 
annealing, hot forming, 
and spot welding, basic aim was 
determine the adaptability the 
chines and procedures, used forming 
stainless-steel components, the form- 


6.3.17, 3.8.4 

The Reaction Between Uranium ané 
Chem. Soc., 74, No. 1079-1081 (1952). 


Uranium oxidizes accordance 
the parabolic law low temperatures 
and with the linear law higher 
Cubicciotti 73, 2028 (1951) 
the case with thorium; the temperature 
the parabolic-linear transition is, 
ever, lower for uranium than for 
tentative explanation the 
based cracking the oxide film owing 
strain, advanced. Activation 
gies for the parabolic and linear 
oxidations are calculated ant 
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February, 1954 


The Corrosion Zirconium. 
Atomic Energy Commission Publ., 
1952, pp. 

‘An investigation was initiated study 
the corrosion zirconium means 
electron microscopy and electron diffrac- 
tion very thin films prepared sput- 
tering highly buffed copper foil 
atmosphere purified krypton. De- 
tails are given the apparatus and tech- 
nique used for sputtering and for the re- 
moval the copper from the zirconium 
floating the composite film solu- 
tion containing chrome and sulfuric acids. 
Preliminary exposure tests water 
vapor atmospheric pressure indicated 
that the temperature which the black 
protective oxide changes the white 
non-protective oxide lowered the 
made vary the orientation the zir- 
conium film deposition number 
magnesium single 


5413 


6.3.20, 3.8.4, 3.7.4 

The Corrosion Zirconium. 
Reap. Atomic Energy Com- 
mission Publ., 1952, pp. 

Thin zirconium films for corrosion 
studies were prepared cathodic sput- 
tering electropolished copper foil. 
X-ray study indicated difference 
crystal structure zirconium oxide from 
that oxide prepared from the hydrox- 
ide which had been precipitated from 
aqueous solution with sodium hydroxide 
ammonium hydroxide and subsequently 
ignited. The rate oxidation zir- 
air increased very rapidly the presence 
water vapor. Little success was ob- 
tained the preparation magnesium 
single crystals the Bridgman method, 
which would form basis for depositing 
single-crystal films zirconium.—MA. 

5374 


6.3.21 

The Effect Atmospheric Gases 
the Interfacial Tension Between Mercury 
and Several Different Liquids. Bar- 
TELL AND Univ. Michigan. 
Phys. Chem., 56, No. 532-538 (1952) 
April. 
Measurement mercury-liquid inter- 
tensions under specially controlled 
conditions. was concluded that the 
corrosion mercury contact with 
aerated liquids which support ionization 
and the resulting electrocapillary effects 
must considered the measurement 
systems and that the definite, single 
values interfacial tension reported for 
such systems provide insufficient de- 
scription the systems upon which the 
measurements were made. Graphs.— 


INCO. 5434 


6.4 Non-ferrous Metals and 
Alloys—Light 


Aluminum Casting Alloys. 
Preprint 52-38, 1952, pp. 
ata presented show that, nominal 


excess most current spec- 
mechanical properties and machinability 
and adverse effects castability 
Corrosion resistance. Emphasis the 
common copper-silicon casting alloys, 


CORROSION ABSTRACTS 


both the as-cast and heat-treated con- 
ditions. The danger magnesium 
impurity mentioned, particularly al- 
loy CS64C, and also the neutral effects 
zinc alloy Numerous ex- 
amples 

5379 


6.4.2, 3.7.2, 3.8.4 


Aluminum-Zinc-Magnesium Alloys. 
(In German). BRENNER. Alwminum, 28, 
216-222 (1952) July-Aug. 

Discusses improvements yield and 
tensile strengths the above, also 
corrosion resistance. Effects addition 
copper are described. Numerous 
graphs and tables show comparative 
properties the various compositions. 
Includes effects plating with different 
metals and phase diagrams for the sys- 
tems aluminum-zinc-magnesium, alumi- 
num-silicon-magesium, and aluminum- 
copper-magnesium the aluminum- 
rich regions. 5418 


6.4.2, 3.7.3, 3.5.1 


High Strength Nonheat-Treated 
Aluminum Casting Alloys. Bon- 
American Society, 
Preprint No. 52-44, 1952, pp. 

Surveys composition and properties 
the above, comparing the modern 
aluminum-magnesium-zine with 
the older heat-treatable casting alloys. 
Tables and graphs give compositions, 
mechnical properties, and aging effects. 
Corrosion resistance, brazability, ma- 
chinability, dimensional and 
castability are briefly mentioned.—BTR. 

5447 


6.4.2, 5.3.4, 5.9.1 


Electroplating Aluminium Alloys. 
Aluminum Co. America. Aluminum 
Co. America Bulletin No. May, 
1952, pp. 

Cleaning and conditioning treatments; 
zincate immersion; copper strike; plat- 
ing aluminum alloys; barrel plating; 
racking; rinsing; summary cleaning 
and conditioning treatments; solutions 
for cleaning and conditioning aluminum 
5333 


6.4.2, 8.4.3, 8.4.2 


Oil Industry Continues Use In- 
creasing Amounts Aluminium 
Many Phases. 4m. Metal Market, 59, No. 
156, 1952, Aug. 13. 

The petroleum industry the United 
States using increasing amounts 
ment; the light metal replacing steel 
fittings. Well tubing, oil and gas lines, 
sucker rods and certain field structures 
are being designed aluminum with 
saving two-thirds the weight steel 
equipment, with loss 
The excellent resistance aluminum 
sulfuric acid being exploited the 
construction the tops and decks 
sour crude oil storage tanks. Heat ex- 
changers the refinery itself are be- 
ing made aluminum, these exchangers 
comprising over per cent the total 
cost the refinery. aluminum aerial 
pipe line was installed 1949 over the 
North Canadian fork the Little Colo- 
rado River Oklahoma, This span has 
total length 318 feet from pier 
pier. bridge crossings light metal 
pipe line now feasible many cases 
where previously line 
with bridges carrying almost maximum 
weight designed, where the addition 
steel pipe line would bring the safety 
factor below its limit. Early 1950 the 


Alabama-Tennessee Natural Gas Com- 
ground gas line miles length, for 
the Reynolds Metals Company. Seven- 
teen months later the specimen section 
pipe which had been laid along side 
the line was examined for corrosion. 
None was evident. more recent ex- 
amination one the flanges the 
joint connecting the aluminum pipe 
the steel line failed reveal any dam- 
age the pipe, although the flange had 
not been 5298 


6.4.4, 8.8.5 


Industrial Application Magnesium 
Alloys. Am. Metal Market, 59, No. 97, 
(1952) May 20. 

“The Magnesium Symposium,” hand- 
book basic information the indus- 
trial application magnesium alloys has 
been released the Office Technical 
Services, United States Department 
Commerce. The handbook report 
symposium held the Army’s Engi- 
neer Research and Development Labora- 
tories cooperation with the Mag- 
nesium Association. Included ‘the 
volume are papers the subjects: Devel- 
opment and Present Status the Mag- 
nesium Industry; Physical and Mechani- 
cal Properties and Specifications for 
Magnesium Alloys; Structural Design 
and Design for Extrusions; Design for 
Magnesium Castings and Forgings; Cor- 
rosion Resistance and Protective Sys- 
tems; and Practice—Forming, 
Machining and Joining. The paper 
magnesium castings and forgings de- 
scribes: Proper Choice Manufacturing 
Process, Alloy and Heat Treatment 
Used, Dimensional Details the Design, 
Fatigue, Creep and Impact. Corrosion re- 
sistance discussed under the headings: 
Basic Corrosion Characteristics Mag- 
nesium Alloys, Galvanic Couples, Sur- 
face Contamination, Protective Finishes, 
Cleaning and 5331 


6.6 Non-Metallic Materials 


6.6.8, 4.3.1, 4.4.1 

Polyethylene. Chem. Eng., 59, No. 10, 
260 (1952) Oct. 

Chart data presentation the corro- 
sion resistance the thermoplastic ma- 
terial construction, polyethylene, 
number corrosives including organic 
and inorganic acids, alkalies, inorganic 
salts, and organic chemicals. Mechanical, 
physical and thermal properties, forms 
available and applications are given— 
INCO. 5329 


6.6.8, 7.6.1, 4.3.2, 4.4.2 

Resin-Petroleum Coke Material Beats 
Corrosion. Gan. Chem. Processing, 36, No. 
12, (1952) Nov. 

Material for process industries com- 
posed —200 mesh petroleum coke and 
modified phenolic resin. Wide variety 
equipment available from this ma- 
terial, known Chemplas. One the 
outstanding applications hydrofluoric 
acid process equipment for elevated tem- 
peratures and This ma- 
terial resistant inorganic acids and 
organic acids, with the exception nitric 
acid above 10%.—INCO. 5355 


6.7 Duplex Materials 


6.7.2, 3.2.3 

Oxidation Products Which Contribute 
the Oxidation Resistance Titanium 
Carbide-Base Cermets. 
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Am. Ceram. Soc., 35, No. 
10, 271-274 (1952) Oct. 

The oxidation titanium carbide-base 
cermets can minimized two proc- 
esses are stopped: diffusion oxygen 
into the cermet body and diffusion 
cermet components through the oxide 
the oxide-air interface. Two methods 
curtailing these diffusion processes are 
considered: the formation amor- 
phous glassy oxide and the formation 
oxidation products which enable certain 
types crystalline oxides occur 
definite order. Both these methods are 
discussed means representative ex- 
amples. The cermet rep- 
resents the first method; the cermet 
(titanium, tantalum, niobium) 
cobalt represents the second method.— 
NSA. 5457 


EQUIPMENT 


7.1 Engines, Bearings and 
Turbines 


Coke and Gas, 14, 161-166 (1952) May. 

Bowen continues discussion 
fuels for the gas turbines with particular 
reference solid fuels and gases. Also 
outlines the corrosion problems encoun- 
tered and describes methods for over- 
coming them. Equipment diagrams and 
graph.—BTR. 5312 


“Hot Copper Sandwich” May Boost 
Jet Performance. 4m. Machinist, 96, No. 
12, 157 (1952) June 

Experiments Ryan Aeronautical Co. 
are testing the 
havior Rosslyn Metal, clad metal, 
combustion chambers and after burner 
vanes for jet engines. present, com- 
bustion chambers, transition liners, and 
tail cones are fabricated from stainless 
steels, Inconel, and other chromium- 
nickel alloys which have high corrosion 
resistance but inherently poor heat con- 
ductivity. test the advantages 
Rosslyn Metal combustion chambers 
Ryan fabricated them from two types: 
321 stainless steel clad and 1010 mild 
steel clad RM. Substituting for 
straight chromium-nickel alloys would 
save 30% the scarce nickel, chromium, 
niobium and other metals these alloys 
the composite sheet 30% copper.— 


INCO. 5433 


7.2 Valves, Pipes and Meters 


How Select Valves and Fittings. 
Processing, 36, No. 38, 
(1952) Aug. 

Selection valves and fittings requires 
knowledge operational conditions, 
such corrosion, pressure, temperature 
and contamination. Valves made cast 
iron, Ni-Resist, 18-8 molybdenum alloy 
stainless steel and Monel are used 
various services depending the cor- 
rosion resistance 5338 


Curbing Cerrosion Piping Systems. 
Can. Chem. Processing, 36, No. 80, 
(1952) May. 

addition such factors fluid con- 
centration, operating temperature and 
pressure pipe lines, less obvious factors 
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construction details, operating condi- 
tions, possible air-in leakage, and con- 
tamination product must taken into 
account, Crane Ltd. Montreal com- 
piled chart covering iron, steel, Ni- 
Resist cast iron, 18-8 molybdenum, 
nickel, red brass, acid-resisting 
bronze, and aluminum. Some 150 chemi- 
cal solutions have been corrosion-tested 
with these metals and alloys. Low 
nickel cast iron has proved much superior 
nickel-free cast iron the pulp and 
paper industry, and widely used for 
valve bodies and fittings. Article dis- 
cusses pressure and temperature, sup- 
ports, dirt foreign matter, use 
strainers, and the washing rinsing 
piping system.—INCO. 5343 


7.3 Pumps, Compressors, 
Propellers and 


Preventing Propeller Pitting. Brit. Cast 
Iron Research Assoc., Journal Research 
and Development, 392 (1952) August. 

Investigations the deterioration 
service cast iron marine propellers 
have been progress (and are still con- 
tinuing) since the early part 1947, un- 
der the supervision the Joint Propeller 
Panel the British Cast Iron Research 
Association. full account this work 
will published later, but the results 
far achieved indicate that the severe pit- 
ting sometimes encountered this type 
erated corrosion. would expected, 
therefore, that should possible re- 
duce prevent the attack the appli- 
cation cathodic protection, limited 
number service tests ship propellers 
have been carried out and very encourag- 
ing results have been obtained. There are 
two methods applying cathodic pro- 
tection and both are under investigation. 
alternatively the protective current may 
applied from generator storage 
cell coupled insoluble anode. Mag- 
nesium was chosen the most suitable 
sacrificial anode and for various reasons 
was attached the propeller the 
form cylindrical cone cap. tugboat 
propeller was chosen for this trial. The 
propeller has been use for three months 
and had just started pit when the mag- 
nesium anode was fitted. Previous ex- 
perience with propeller the same de- 
sign this tugboat had indicated that 
rapid pitting would have occurred during 
the subsequent three months’ service, but 
fact further pits developed and the 
original pits were not enlarged. this 
stage the propeller was taken out serv- 
ice, for reasons other than pitting attack 
and magnesium cone cap was fitted 
the new replacement propeller, which 
would normally expected show pro- 
nounced attack after period six 
months. The final results this trial are 
awaited with interest, but may noted 
that after four months attack has yet 
the magnesium cone cap that con- 
sumed supplies protective current 
the propeller, and must replaced from 
time time. Since there always 
ample supply board ship, 
possible that economic considera- 
tions would favor the alternative method 
cathodic protection. This being in- 
vestigated collier fitted with graph- 
ite anode. The current supplied from 
two 12-volt storage cells, one which 
charging while the other use. 
simple changeover switch incorporated 


into the circuit, and also ammeter 
indicate whether the propeller 
ing the necessary current. The 
gators wish extend considerably 
number field trials these methods 
protection and would welcome offers 
cooperation.—EL. 


7.4 Heat Exchangers 


7.4.2, 3.4.6 

The Problem Corrosion 
Cooling Tubes Transverse-Tube 
ers. (In German). WILHELM 
MANN. Gas-u. Wasserfach, 93, 169-17 
(1952) April 

Reduced solubility gases 
heating water may cause oxygen 
carbon dioxide accumulate along 
tube walls and thus contribute 
rosion. Graphs and diagrams.— MR, 


7.5 Containers 


3RICHTA, JR. Modern Packaging, 25, 
134, 188 (1952) Aug. 

Review recent developments 
protective internal coatings for 


7.5.2, 6.4.2 

How Aluminum Can Replace 
Metals, No. 47-48, 50-51 
Feb. 

Some the activities the 
Metal Co. this field are 
using aluminum either alone con: 
bined with paper, plastic fiber 
terials. The Reynolds can made 
winding 3S-H14 aluminum foil into lay- 
ers sufficient for the structural require 
consisting successive wraps 
foil paper, paper carton paper 
overwrap impregnated with wax, 


BNF. 


INDUSTRIES 
8.2 Group 


Better Connector Life Vital the 
Pacific Gas and Electric Co., 
Francisco. Elec. World, 137, No. 22, 
(1952) June. 

The unsatisfactory 
aluminum-to-copper connectors 
coast industrial, marine, and even rura 
areas discourages the adoption 
minum conductors until longer 
nector life assured. 


seems universal, location 


only the time element. 
the connectors such manner 
conducting solutions cannot bridge 
two metals points where they are 
close proximity. 

Serious connector deterioration 
take place without any 
incipient trouble. Thus, out 
threebolt, 
clamps with soldered copper liners wet 
found defective less than 
installation the San Joaquin 
100 miles inland. Bodies were cracke 


and broken the copper side, 


ently from decomposition 
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8.3.5, 7.5.2 
Can Co. 
July. 

came 
the 
With 
Was inves 
preven 
sheet 


5 
| 


ter solder attacking the liners. Similar 


from other installations in- 
that intimate association alu- 
with any other metal elec- 
ods connection will lead trouble 
ers liquid electrolyte present the 


538 Aluminum-copper connectors made 
bare-stranded conductors with parallel- 
clamps, U-bolt clamps, splitbolt 
any their variations 
unsatisfactory, because there 
way sealing these joints 
moisture. Similarly, there 
method for sealing outdoor 
disconnecting switches, 
and circuit breakers where 
tubing, bus bars, stranded 
used. The use noncorrosive 
formation essential the main- 
low resistance joints. But 
this presents problem connec- 
even highly refined vaselines tend 
dissolve neoprene sheaths and adhe- 
surfaces tapes. 

Connections having 
properly proportioned. Aluminum- 
connections all types have 
Compression splices filled with 
inhibited grease have longer life than 
lead zinc chromate used. 
power compression splices.— 


5294 


8.3 Group 


rnolds 


com: 


5.4.5, 5.4.2 


Special Protective Finishes Essential 
Farm Tractors. CAMPBELL. 


Finishing schedules used Ferguson 
and implements are the result 
many years outdoor exposure and 


testing. The final finish coat 


all equipment gray enamel. Most 
the sheet metal parts for the tractor 
finished initially with one coat 
type primer. This primer consists 
alkyd type resin with pigment 
iron oxide and zine chro- 


5342 


8.3.5, 6.3.10 

Technical Facts for Food Processors 
Nickel and High-Nickel Alloys. Part 
Corrosion Fundamentals and Specific 
Data Tomato Units. Part II. Metal 
Data Brines, Juices, Dressings, Cere- 


Food Eng., 24, 
Aug., Sept. 


Describes compositions, mechanical 
heat-transfer rates, and cor- 
rosion resistance tomato products 
above. Data are II. 
for copper, tin, zinc, brass, bronze, 
struc aluminum.—BTR. 5445 
are Aluminized Cans Reduce Meat Dis- 
American Can American 
Co. Bull., No. 22, 85-86 (1952) 
tinplate cans occasionally be- 
the side Cathodic protection 
zinc and aluminum 
most practical means 


CORROSION ABSTRACTS 


pression inside the can end, but aluminum- 
coated -clad steel might better 
available. Reduction nitrite content 
meat also decreases discoloration but 


undesirable for bacteriological rea- 
sons.—BNF. 5302 
8.4 Group 

8.4.2, 4.4.8 


Corrosion Carbon Dioxide-Hydro- 
gen Sulfide-Amine System. 
Stanolind Oil Gas Co. Paper before 
AIChE, Kansas City, May 13-16, 1951. 
Chem. Eng. Progress, 48, No. 333-335; 


335-336 (1952) July. 


Utilization natural gas from sour 
gas areas has multiplied the number 
plants using amine systems 
sweetening; and some cases, severe 
corrosion problems were encountered 
these systems. was found that the 
attack carbon-steel tubes could 
reproduced when the amine contained 
small residual amounts carbon di- 
oxide and hydrogen sulfide and the heat 
medium oil was 500°F. Reduction 
the oil temperature 370°F practically 
eliminated the corrosion. appeared 
that excessive metal temperature due 
the heating medium was the principal 
factor the corrosion the tubes 
stripped amine solution. Tables and dia- 
grams are 5365 


8.4.3, 5.8.1 


Pumping Well Service Costs Cut 
Shell Oil Company, Tulsa, Oklahoma. 
Oil, 135, No. 214 (1952) 

Corrosion inhibitors have been found 
reduce drastically well service costs 
due corrosion failure rods, tubing 
and pumps. Well service cost trends are 
shown graphically for previous operation 
and present operation with inhibitors. 
About $110,000 has been saved Shell 
the Trapp field Kansas between 
1948 and 1951 primarily through corro- 
sion 5401 


8.4.3, 5.8.4, 5.7.8, 5.2.1 


Drastic Cuts Corrosion Costs 
Sour Crude Field. AND 
Stanolind Oil and Gas 
Co. World Oil, 135, No. 264+ (1952) 

Corrosion the Midland Farms field 
attacked. Use formaldehyde inhibitor 
prevent hydrogen sulfide corrosion 
proved successful both from 
nomic and chemical standpoint. Cathodic 
protection well casings prevent 
microbiological corrosion being tested. 
The scaling problem was alleviated 
the use common scale sequestering 
chemical compounds. references.—INCO. 

5376 


8.4.3, 5.11, 5.8.4 


How Corrosion Costs Cut Sour 
Refining Co. World Oil, 135, No. 200 
(1952) Nov. 

Corrosion takes place sour wells 
the result the presence water 
the well system and influenced 
certain characteristics the oil. From 


survey made late 1950 produc- 
ing companies covering 8215 sour-crude 
wells, 44% were listed being economi- 
cally affected corrosion. Conclusions 
drawn from the survey were: corrosion 
Arkansas 


Kansas areas were more severe than 
the West Texas-New Mexico area; rods, 
pumps and internal tubing were most 
severely corroded general; and the 
use corrosion inhibitors was consid- 
ered the most efficient method 
corrosion control. Substantial reduction 
corrosion costs are reported the 
such formaldehyde, organics and sev- 
eral additives and wetting agents. Reme- 
dial measures design and operation 
sour-crude wells that give promise 
success alleviating corrosion in- 
ternal casing, tubing and flow lines are 


5455 


8.5 Group 


8.5.3, 7.6.6, 5.3.4, 6.2.3 

Stainless Steel Clad Cellulose Digest- 
ters. Chem. Process Eng., 
33, No. 379 (1952) July. 

the sulfite pulp industry, corrosion- 
resisting steel containing 18% chromium, 
10% nickel and 2.5% molybdenum has 
become the leading material for all plant 
items such tanks, pumps, 
pipes, heat exchangers, and valves. With 
the introduction stainless steel clad- 
ding mild steel plate, has also 
become economical use stainless steel 
the construction cellulose digest- 


5344 


8.5.3, 7.6.6, 6.6.6, 6.2.5 

Kraft Pulping. Falls 
Paper Power Co. Paper Trade J., 135, 
No. 20, 203-208 (1952) Nov. 14. 

Corrosion problem solved 
the digester. Carbon brick proved satis- 
factory. Its use, however, 
which could avoided the use 
thinner lining such stainless steel. 
few recent applications the latter 
material are being watched the in- 
dustry with 5381 


8.8 Group 


8.8.1, 6.2.5 

Canadian Stainless for Chemical In- 
dustries. Can. Chem. 
Processing, 36, No. 10, 70+ (1952) Sept. 

Because its high corrosion resist- 
ance, strength, resistance oxidation 
high temperatures, hardness and duc- 
tility, stainless steel great demand 
equipment construction material for 
the process industries. The various num- 
bers grades and forms are mentioned. 


—INCO. 5408 


8.8.1, 6.4.2, 1.5 

Aluminum Construction Material 
for the Chemical Industry. 
man). Aluminium, 28, 75-76 
(1952) Mar. 

Brief review, giving compositions 
recommended alloys for corrosion re- 
sistance various materials. 


ences.—MR. 5441 


8.8.1, 6.6.8, 5.4.3 

Plastics Chemical Plant. 
Chemistry and Industry, No. 30, 
727-734 (1952) July 20. 

review the applications chem- 
ical plant construction 
available excluding natural 
and synthetic rubbers. The materials 
considered are polythene, P.V.C., perspex, 
nylon, P.T.F.E. and Keebush ‘H’, ‘M’ 
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Rustbond Primer will keep them together even corrosive, 
humid dirty atmospheres, without peeling. inter- 


mediate coat necessary. 


You can brush Rustbond Primer right over lightly wire- 
brushed rusty steel without expen- 


sive surface preparation. 


perfectly compatible with nearly all base 


finishes. 


Other Unique Features 


RUSTBOND PRIMER 


contains new vehicle which wets and acts rust 
—without forming water oxygen. Bond steel 


increases with time. Part the rust disappears, too. 


coats sharp edges heavily does flat sur- 
faces. Failure finishes the sharp edges 


structural steel drastically reduced. 


is, itself, good acid-and solvent-resistant coat- 
ing. Reduces undercutting corrosion steel exposed 
physical damage. Does not have immediately 
covered with topcoat. 
easy apply. Just stir and brush like regu- 
lar paint. Costs more than good red 
lead primer. Only one coat required. 


See Bulletin 150 for the results 
rigid tests made Rustbond 
Primer the country’s largest 
chemical plants. 


and Their physical and 
properties are tabulated, also their 
ability for use with about 100 
Any the plastics named may 


contact with zinc chloride 
phate, Examples plastic 


lined plant are discussed and 


—ZDA. 


8.8.1, 7.6.9, 4.4.8 

Swiss Solve Urea 
Eng., 59, No. 11, 219-220, 222 
Nov. 

New Swiss synthetic 
being introduced this side the 
lantic. The Swiss group has 
alloy for reactor construction 
corrosive conditions encountered 
process. The alloy described only 
tional material. does not contain 


8.9 Group 


8.9.2, 5.3.2 

SAE Engineers Are Cool 
Substitutes Radiators. 
Ind., 106, 42-43, 102 (1952) Apr. 

praising aluminum and copper-clad 
regard corrosion, soldering, 
other 


8.9.2, 6.4.2 


Guide the Use Aluminium 


Public Service Vehicles. 
minium Assoc. (England), Apri 
1952. pp. 

The purpose this booklet 
vide authoritative data the 
alloys suitable for use the 
tion motor vehicles for public service 


Both the cast and wrought alloys 


included, the latter 
tions for sheet and plate, extrusions 
other wrought forms. The most 
practices machining, riveting, welding 


and surface finishing parts are 
ered well the precautions 


with other materials. Appendices list 


mechanical properties casting 
and wrought alloys various forms- 


ALL. 
8.9.3, 5.7.4 


Dehydration Products Pipe 


D10+ (1952) June. 

Describes natural-gas regeneration 
hydrator installed Wyco Pipe 


Co. protection against internal 


sion. Discusses operation 
costs. Photographs and 


8.9.5, 5.2.2, 4.6.11 


Magnesium Anodes Attached 


“Marine Chemist.” Chem. 71, 
19, (1952) Nov. 

year ago the Dow Chemical 
pany installed 106 magnesium castings 
each weighing sixty pounds, along 


line the bilge keel each side 
rine Chemist.” Periodic inspections 


been made divers. Recently the shi 
was put dry dock, and the whole 


was given close inspection. This 


firmed the findings the 


the magnesium anodes have 


entire ship bottom.—ALL, 
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CORROSIVE LIQUIDS 


HURT THIS INSTALLATION 


Large midwest corn processor installs 


SARAN lined pipe, fittings and valves 


When one the largest processors 
corn the midwest was faced with the 
problem handling corrosive liquid 
safely and efficiently ion exchange 
system, they investigated saran lined 
pipe and fittings. 


They learned that saran lined pipe fit- 
tings and valves assure tight, leakproof 
joints. They were convinced that the 
excellent corrosion resistance strong, 
rigid saran lined pipe would mean 
longer service and greater dependability. 
The sum total advantages offered 


Saran Lined Pipe Company 
2415 Burdette Ave., Ferndale, Mich. 


Please send copy your catalog 
Saran Lined Pipe, Valves and Fittings. 


Title 


Company 


Name. 


saran lined pipe indicated that would 
meet the company’s demands for equip- 
ment that would assure uninterrupted 
processing free from the expense and 
inconvenience unscheduled “shut- 
downs.” Wherever piping with unusual 
resistance most chemicals 
vents involved, install saran lined 
steel pipe. can easily cut and 
threaded the field without need for 
special tools handling; costly down- 
time can reduced minimum. We'll 
glad assist you with installation 
plans. Write call the Saran Lined Pipe 
Company, Ferndale, Michigan. Offices 
New York Boston Pittsburgh 
Tulsa Philadelphia Chicago Port- 
land Indianapolis San Francisco 
Houston Salt Lake City Los Angeles 
Toronto Montreal 


RELATED SARAN PRODUCTS 
Saran rubber tank lining Saran rubber 
molding stock Saran pipe and fittings 
Saran tubing and fittings 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE, MICHIGAN 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS Vol. 


HEATER 
For Hot-Spray Application Protective Coatings 


All-Weather Spraying 
Corrosion Resistant Finishes 


Heavy asphaltum and mastic materials may 
sprayed smoothly, rapidly and virtually 
unaffected cold weather with the Spee-Flo 
POWERMASTIC HOT SPRAY HEATER. 
applications previously requiring coats 
are sprayed two coats with increased 
film thickness and marked improvement 


quality and reduced porosity. 


Designed operate 
with standard pumps, 
the Spee-Flo Power- 

mastic placed the 

material line approxi- 

mately feet back the gun for best 
mobility. Model 600 heavy duty 
mastic $279.50 
The Powermastic Super for higher vol- 
ume applications 


THE SPEE-FLO CORP. 


720 POLK AVE., HOUSTON, TEXAS 
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Investigate These Advantages 
The Powermastic Heater: 


Faster all-weather spraying 
Smoother, more uniform finish 


Greater film thickness per coat 


Stops pinholing 
Marked labor savings 


maintenance required—no 
moving parts 


THE SPEE-FLO CORP., 
720 POLK AVE., HOUSTON, TEXAS 


Please send full information your line Spee-Flo Power- 
mastic Hot Spray Heaters for the application protective 
coatings and finishes. 


COMPANY. 
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: 

ay 
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Here’s one-punch knockout 
for acid vapor corrosion 


blast furnace blending room roof gets 
steady diet sulphurous acid, high moisture 
and coke fumes. It’s enough make any metal 
cry Uncle. But one economical, easy-to-apply 
application Pitt Chem Tar Base Coating licked 
this rugged corrosion problem. 

matter how large, small, simple com- 
plex your corrosion problem is, your best 
chance solving with Pitt Chem Coatings. 
They are formulated fully utilize the excellent 


Write For FREE 
Corrosion Control Booklet 


Tells where tar base coatings can save 
you money your plant what 
grades how apply them. 


resistance coal tar pitch moisture, mineral 
acids, alkalis and weather. other material 
does such complete job protection 
little cost. 

you have corrosion problem that’s stump- 
ing you, why not have your engineers get to- 
gether with ours. It’s business-like move 
protect your investment plant and equipment. 
call all that’s needed. see our catalog 
Plant Engineering File. 
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